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PREFACE 


The Second World War has given new significance to and made 
for better understanding of the importance of lumber and other 
timber products to modern civilization. Lumber has been one of 
the most important single materials of construction, housing, 
and shelter since the earliest days of mankind. Wood has 
furnished fuel and more articles intimately associated with the 
lives of mankind than any other single raw material. Wood, 
although almost omnipresent and useful in so many different 
forms, has been regarded too much by the American public as a 
commonplace material. The critical housing situation due to 
lack of lumber has been a serious national problem in the post¬ 
war period. 

It is believed that a textbook dealing with the fundamental 
principles and the basic procedures followed in the manufacture, 
conditioning, grading, distribution, and use of lumber may be 
helpful in the professional forestry schools of the United States 
as well as for reference purposes in the three main branches of 
the lumber industry. These branches, the manufacturing, the 
wholesaling, and the retailing of lumber, play an important part 
in the economic and social life of the nation. For more than 
three hundred years a very substantial part of the people of this 
nation has been closely associated with sawmills and the trans¬ 
portation, merchandising, remanufacture, and use of lumber and 
the great variety of products made from it. 

Lumber and other forest products are likely to prove to be 
among the most important raw materials of the future—perhaps 
even more important to mankind in modem civilization than 
metals, rubber, or oil. The lumber industry is the principal 
medium for utilizing the products of our forests. Therefore, it 
plays a very important part in the American forestry program. 

Procedures, priorities, and limitations caused by the World 
War emergency are not discussed here. It was felt that a book 
devoted principally to normal procedures would be more interest- 
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PREFACE 

ing and permanent than one devoted largely to temporary emer¬ 
gency situations. During the war, lumber replaced steel, biass 
?nd ahnninum and their alloys and other metals m more than 
dght hundred items. It is believed that lumber will recapture 
many lost markets and that in post-war competition lumber 

hold its place for many important uses. • „ 

This textbook is the result of several years’ experience in the 

lumber industry, including work in the construction and opera- 

tion of sawTiiills, in the merchandising of lumber, and in consult 

ing activities. I have made studies of lumber manufacture at a 

number of sawmills in the Northwest, the South, the Lake States, 

the Rocky Mountains, California, and the Northeast. 

It is hoped that this book will serve a useful purpose in giving 

forestry students and others interested in the industry a better 

understanding of the manifold and involved procedures that are 

followed in producing lumber from a great variety of tree species, 

and in making the lumber products of those species helpful to 

mankind. 

NELSON COURTLANDT BROWN 

Syracuse, New York 
January, 1947 
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ABBREVIATIONS 


For brevity in the case of reiterated and frequently occurring 
units of measure, the following abbreviations are generally used: 


thousand board feet 
board feet 

(One board foot equals i 
cubic feet 
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inches 
feet 

horsepower 
diameter breast high 
(4Vi' above ground) 
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per centum 
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CHAPTER I 


HISTORY, ECONOMICS, AND GENERAL 

CONSIDERATIONS 

HISTORICAL DEVELOPMENT 

Since the first sawmills were reported built at Jamestown, 
Virginia, in 1625 and at Berwick, Maine, in 1631, the lumber 
industry has been intimately associated with the social and eco¬ 
nomic development of this nation. The industry has been an 
essential and important one and has contributed in manifold 
ways to the upbuilding of the American nation. 

Beginning with the water-wheel as a source of power and con¬ 
tinuing thus for about 200 years, the industry shifted to steam 
in the early nineteenth century. The resultant impetus to the 
mechanical processes required in meeting the increasing demands 
for lumber geared in with the western expansion and development 
of the nation. Land hunger and increasing population caused 
people to push westward over the Allegheny and Appalachian 
Mountains into the fertile regions of the Central West, and finally 
across the Rocky Mountains to the Far West. As they migrated, 
enormous quantities of lumber were required, for dwellings and 
farm buildings, for bridges and railroads, and also for industrial 
structures and many associated activities. 

For more than 200 years, the lumber industry was centered 
largely in Maine. About 1850, it shifted to New York. From 
Bangor, Maine, the cradle of the American lumber industry, 20 
or more sawmills along the Penobscot River shipped lumber to 
many parts of the world. Albany became a great distributing 
center of lumber produced in the upper Hudson River valley. In 
1850 about 8 billion b.f. were cut in New York, and in 1869 that 
state produced 20% of the entire output of lumber in this coun¬ 
try. In 1860 the industry was centered in Pennsylvania, and 
Williamsport with its 30 huge sawmills along the Susquehanna 
River became the center of the nation^s lumber production. In 

1 
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Fiouhk 1. Proprosa of tlio Imnhor iiuhistiT, with tlrttos of peak produc¬ 
tion of species in the principal hnuher-producing regions. 


approximately 20% to 40% of the total lumber cut in the United 
States. Southern pine production, as well as the lumber produc¬ 
tion of the nation, reached its peak in 1909. In 1900, lumber pro¬ 
duction began to assume great importance in Washington and 
Oregon. Great Douglas fir, hemlock, redwood, cedar, spruce, and 
pine forests in the AVest were (piickly put into lumber production, 
until that region reached its peak production in 1926. At present 
the lumber capital of the world is Longview, Washington, where 
several huge lumber and other forest-product industries are 

located. 

The hardwood branch of the industry grew with the industrial 
development of the country, and the center of hardwood produc¬ 
tion moved during the nineteenth century from New England 
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through the northern and north central states down the Missis¬ 
sippi valley and along the Appalachian IMountains toward the 
South. Currently, Mississippi and Louisiana are the most im¬ 
portant hardwood-producing states. 

Lumber production throughout the country rose rapidly after 
1860 and reached maximum production of about 45 billion b.f. in 
1909. There are subsequent minor peaks in 1916 and 1926, rep¬ 
resenting periods of great industrial activity and prosperity. 
The low point in lumber production, since 1860, was reached in 
1932 with about 11 billion b.f. Since then it has risen to about 
28 to 36 billion b.f. per annum.* 

The lumber industry, until recently, has been in a continuous 
state of transition, both in location and in species production. 
The only large remaining virgin-timber stands are in the Far 
West. Most of the lumber produced in the North, Northeast, 
and South is from second-, third-, fourth-, or even fifth-growth 
timber. Some areas in New England, New York, and Pennsyl¬ 
vania have been cut over for 200 years or more and are still pro¬ 
ducing lumber. Less than 15% of the remaining southern forests 
are virgin. North Carolina, in spite of continuous logging for 
more than 300 years, has been producing lumber at an annual 
rate of about 1 billion to 1% billion b.f. for the past 40 years. 
This state has more sawmills than any other in the nation. 

The American people, because of the superabundance of virgin 
timber existing in the early days of the nation, have become 
accustomed to demanding clear boards for many uses for which 
knotty boards would serve equally well. Prepossessed with the 
idea that *‘clear” wood signifies quality, many Americans appear 
to have lost their appreciation of the interest and beauty in the 
character markings of wood that are too often referred to as “de¬ 
fects.” Europe harvested its virgin forests many centuries ago. 
Accordingly, large quantities of knotty lumber are used in Europe 
for purposes for which Americans insist on clear wood. 

Within recent years, significant changes have taken place in 
the lumber industry. Among these are the following: 

(1) An increasing recognition that forest owners have an obli¬ 
gation for continuous forest production. To this is added a reali¬ 
zation of the vital relationship between forest conservation and 

* Production in 1946 was about 33 billion b.f. 
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permanent industry and steady employment which gives vitality 

and an economic basis to the growing interest in forestry. 

(2) Closer and better relations with the government and the 
public. Federal and state governments, as well as the pub ic a 
large, have been taken into the confidence of the industry. T1 e 
results are closer cooperation in matters of forest protection and 
production and more satisfactory public esteem of the lumb 

business. . , j 

(3) Standardization and refinements in sizes, grades, and no¬ 
menclature of lumber products to fit better the needs of the ulti¬ 
mate consumer and the structural requirements of industry 

(4) Higher standards of business ethics in handling, marketing, 
and distributing lumber. These arc evidenced in the arbitration 
of disputes, the acceptance of responsible inspection, grade mark¬ 
ing, and the observance of stated or implied fair-trade practices. 

(5) A desire for more technical knowledge concerning the phys¬ 
ical, mechanical, and chemical properties of wood as applied to 
the conversion, seasoning, grading, merchandizing, and use of the 

product. 


DISTINCTIVE ECONOMIC FEATURES 

The forest-products industries—notably the lumber industry 
play an important part in the economic life of the nation. They 

are distinguished by the following features: 

(1) They normally employ directly about 800,000 men and 
women. Including the various wholesale, retail, and other dis¬ 
tributing agencies, and necessary transportation, an important 
part of our total population is dependent upon forests, at least 
partially, for a livelihood. Next to agricultural soils, therefore, 
the forests arc onr most important resource, and they are re¬ 
newable. 

(2) Approximately 12^^ to 15/o of the total capital of the 
country is invested in standing timber, logging equipment, logging 
railroads, sawmills, and wood-working plants and in lumber 
stocks, retail yards and equipment, and accompanying services. 

(3) The transportation lines of the country, including rail and 
motor facilities, are to a considerable extent dependent upon 
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lumber and associated forest products. Lumber represents 60% 
of the carloadings in the Pacific Northwest. About 2 million 
carloads are annually loaded on the railroads with lumber and 
other forest products. These products are exceeded only by coal 
and ore as separate commodities carried by railroads. Many 
railroads of the present were originally logging railroads. 

(4) During a period of 300 years, the lumber industry has 
contributed more to the employment, housing, and general welfare 
of our people than any other industry. 

(5) This nation produces more than one-half of the world’s 
total lumber cut, but only about 3% to 7% of our annual pro¬ 
duction is normally exported. 

(6) The American lumber industry is developed to produce a 
greater variety of sizes, species, and grades than that of any 
other country of the world. 

(7) More than 1,000 separate species of trees grow in the 
United States, of which nearly 100 are of commercial importance. 

(8) The principal lumber species cut is southern pine, which is 
closely followed by Douglas fir and ponderosa pine. More than 
70% of the total annual lumber production is from these three 
species. The principal remaining virgin forests of standing tim¬ 
ber are found in Oregon, Washington, California, Idaho, and 
Montana. Oregon, Washington, and California are the leading 
lumber-producing states.* 

(9) Lumber use is intimately related to population concentra¬ 
tion and industrial activity. Accordingly, the great centers of 
lumber consumption correspond with the important centers 
of population. Most of these are in New York, California, 
Illinois, Pennsylvania, Michigan, and Ohio. Distribution, trans¬ 
portation, and competition therefore present highly complex 

problems. 

* Recent figures indicate that the center of lumber production is in 
Oregon, where the principal cut is in Lane County, which contains heavy 
stands of Douglas fir and many sawmills. Other important counties are 
Klamath and Douglas. Production of ponderosa pine in Klamath County 
is definitely lower, whereas production of Douglas fir in Douglas and Lane 
Counties has increased. The most important lumber-producing counties 
in Washington, the second state in lumber production, are Cowlitz, Sno¬ 
homish, and King. The most important lumber-producing county in 

California, the third state, is Humboldt. 
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estimates, only 40% of the wood content of the average tree 
felled is ultimately utilized. Abundant forests with relatively 
low stumpage values, high costs for labor and transportation, and 
public demand for the better grades have been largely respon¬ 
sible for this condition. 

ADVANTAGES OF WOOD CONSTRUCTION 

From the earliest historic times, men have recognized the 
economy and relative ease of using wood for construction pur¬ 
poses. The advantages of w'ood may be summarized as follows: 

(1) In proportion to weight, wood is stronger than other ma¬ 
terials of wide availability and use. 

(2) Wood is worked easily with tools and lends itself to 
manufacture and fabrication into many shapes, sizes, and designs, 

(3) Wood is an excellent non-conductor of heat, so that it has 
a special value in making dwellings warm in winter and cool 
in summer. The frame dwelling, properly built and insulated, 
is the warmest type of home. 

(4) Its grain and appearance render it susceptible to artistic 
and architectural designs—thus adding to the beauty and at¬ 
tractiveness of furniture, interior and exterior finish, paneling, 
flooring, and so forth. 

(5) Lumber is comparatively inexpensive—a further reason 
for its almost universal use for many structural purposes. 

(6) Wood is abundantly available in many shapes, sizes, and 
forms and is a renewable resource. If intelligent forest manage¬ 
ment policies are followed, ample supplies can be grown for the 
future. 

(7) The use of timber connectors in wide trusses and spans, 
towers, and general construction permits the utilization of smaller 
wood members, thus making some forms of timber construction 
very economical. 

(8) Heavy-timber construction, known as mill construction, 
enjoys lower fire-insurance rating than steel construction. 

Lumber is a staple, well-known product of wide utility and 
demand. Its principal advantages from the viewpoint of the 
banker, the railroad, the ocean shipping line, or those undertak¬ 
ing the risks of transportation, delivery, and payment are as 

follows: 
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,1) It does not deteriorate in value if properly handled and 

is not readily affected by changing styles. 

S; ^-.es do not ser,ously j^ct it. 

(5) Because of its weight and bulk it is f 

(6) It can readily be insured at relatively low rates. 


SAW-TIMBER RESOURCES 

The total available supply of standing saw timber in the 

United States is 1.601,000 million b.f. About 65% « 

timber by volume, occurs in the western part of the United 

States,’ including the Rocky Mountains and the three Pacific 
Coast states, 21 % is located in the southern states, from Texas 
to Virginia inclusive, and 14% is found in the other states, pnn- 
cipally in the Northeast and in the three Lake States. T 
percentages of the different species now standing in our forests 

as saw timber arc as follows: 


Spkciks 

DouRlas fir 

Western pines (pontlerosa, sugar, 
western white pines) 

Southern pine 
True firs 
Oaks 

Western hemlock 
All others 


Pku Cent 
26.55 

13.42 

11.82 

7.00 

6.70 

6.00 

28.51 


100.00 

(Total footage: 1,601,000 million b.f.) 


The available stand of Douglas fir saw timber is equal in 
volume to four-fifths the total of all of the eastern and southern 
species combined. Therefore, it is likely that for future require¬ 
ments, the nation must look more and more to its virgin-timber 
supplies in the West. From a long-range viewpoint, future sup¬ 
plies will also come from the South, where rapid regrowth and 
largo areas will provide large quantities of lumber. According 
to United States Forest Service figures, there arc 430 billion b.f. 
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PRIVATE TIMIU-:U IX SMALL IKU.DIXCS 

About S0''7 of all timberland areas in the eounti’y is in pii- 
vate ownership. The lamer lumber, pulp and i>ap(‘r, and other 
wood-usirm concerns (iwn and operate vast timber h()ldimz> to 
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HISTORY, EfOXOMIC-S. CH-XF.RAL COXSIDERATIOXS 
1,1 t., a-u.c a rontunun.s flow of raw .materials. However it 

i, .l,a, ,.nva„.|y „«„«l ttoba, 

<nuill ownerships* oxjmplc, 40/o 

lln firm woo.Uan.U, generally from 5 to “ 

another 40Vh is in ownerships not exeoe.hng o.OOO acres, and the 

„r'20y, . i. in <nv„o,,l„p. 5-„00 

only one-fifth of the privately owned tiniberland is held m lar.,e 
ownerships, that ,s. of 5.000 acres or more. Some companies own 

Lake 3 3 % 
Central 5.6%-^ 




Calilornij 5.3% 
SAW-TIMBER ACREAGE 
215.134.000 acres 


451.697.000 acres 


rK;uKH 4 . Forest arras in tl>r T^nitrd Stutrs dassitira hy ronuncrrial and 
other forest areas ami the ownership am! re-ional distribution of the a^all- 

able saw-timber aereajxe. 

from 20,000 to more thati 200.000 acres each. Forests of large 
areas can be operated much more economically per aere under a 
plan of forest management. Many of the largest and oldest lum¬ 
ber companies, notably in the South ami Xorthea^t, ha\o bttn 
in existence for from 30 to 80 years or more, and many have been 
I)racticing a very satisfactory form of forestry on their holdings 
to insure a contimions yiekl of sawlogs to the sawmills tlepend- 
ing upon tliem in perpetuity. Already, six or more cuttings have 
been ma<le on some t)l these pro\>erties. 


LUMBER PRODUCTION BY IMPORTANT SPECIES 

For many years, the four species oi southern pine have been 
the leading source of lumher production. Oouglas tir has in- 
creasi'd its production in 20 years from ahout 17* i to of the 

total lumher production of the country and stands next to south- 
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ern pine. Ponderosa pine has advanced rapidly from about 5% 
in 1919 to about 14% of the country’s total production. These 
species comprise more than 70% of the total lumber production. 
The principal species produced in the United States are about as 
follows: 


Percentage 

Softwoods 

OF Total 

Southern pine 

25.64 

Douglas fir 

22.18 

Ponderosa pine 

10.87 

Hemlock 

3.69 

White pine, northern and western 

3.64 

White fir 

1.78 

Redwood 

1.58 

Spruce 

1.27 

Cedar 

1.08 

Other softwoods 

3.44 

Total softwoods 

75.17 

Hardwoods 

Oak 

10.17 

Red gum 

3.45 

Poplar 

2.06 

Maple 

1.86 

Tupelo 

1.56 

Beech 

1.25 

Other hardwoods 

4.48 

Total hardwoods 

24.83 

Total all species 

100.00 


The South with its southern pine and hardwoods was the lead¬ 
ing source of lumber production from 1900 to 1925. In 1926, the 
West with its Douglas fir, ponderosa pine, western white or 
Idaho pine, redwood, sugar pine, hemlock, spruce, and cedar as¬ 
sumed ascendency in lumber production. The progress of lum¬ 
ber production from the Northeast to the Lake States and then 
to the South and Far West is sho^m in Figure 1. 


t 






Figures. Lumber proiluetion in tbo United States and Canada. The 
squares imiieato relative sir.e of lumber eut. The bulk of hmAer produc 
tion is in the soutiiern and the northwestern states. In order, souther 
pine, Douglas fir, and ponderos^i pine l.ave been the principal si^ecies pro¬ 
duced for many years. 

LUMBER PRODUCTION FROM NATIONAL FORESTS 

Although locally lumber production from the 177 million acres 
(loss than 100 million acres of actual forest) of National For¬ 
ests may be of considerable competitive importance, the total 
sold is relatively small comiiarcd with the national lumber out¬ 
put. Lumber from National Forests has represented only up to 
I0*/o of the total production of the industry. For some years, 
the total amount cut has varied from about 2 billion b.f. to 
about 4 billion b.f, valued (stumpage) at §5.000,000 to §10,- 
000,000 annually. Most of this timber is sold in the West where 
private holdings are intermingled with fetleral ownership in prac¬ 
tically all the National Forests, Many of these timber sales are 
made to companies operating their own private holdings. Thus, 
some companies may observe efficient silvicultural practices in cut¬ 
ting National Forest timber and follow the same favorable long- 
range policies on their own holdings adjacent to the federal cutting 
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areas. In some places, however, there is some difference be¬ 
tween the cutting methods followed on National Forest land and 
those on adjoining private timber holdings. 

A small amount of timber is given away by the United States 
Forest Service to local ranchers and farmers. A large portion of 
the annual cut, however, is sold to large lumber companies. 


SIZE OF SAWMILLS IN RELATION TO PRODUCTION 

About 3^ of the American sawmills produce 52% of the out¬ 
put of American lumber. About 62% of the sawmills produce 
only 8%. Of the 42 largest mills in the United States, 15 are 
in Oregon, 14 in Washington, 7 in California, 3 in Idaho, and 3 
in Mississippi. These mills generally cut from 100,000 to 500,000 
b.f. in a single shift per day.* They each produce 50 million b.f. 
or more per year. 

As long as virgin timber remains available in the Pacific North¬ 
west, the large sawmill will be the major source of production 
in that region. However, in the South, the Northeast, and the 
Lake States, the small mill is the principal source of lumber pro¬ 
duction. There has generally been a trend away from the large 
sawmill and an increase in importance of the small sawmill, both 
in number of mills and in total lumber production. Even in the 
Northwest, the small mill is becoming a factor in production. 

With the western expansion of population and the large amount 
of railroad construction which followed the Civil War, together 
with building up of farms and cities in the Central AVest, came 
a large development of the lumber industry in Michigan, AVis- 
consin, and Minnesota, in that order. By increasing the num¬ 
ber of head saws from one to as many as four and with added 
production facilities of band resaws and gang saws, the individ¬ 
ual mill was expanded until the first large mill cutting about 
1 million b.f, in one day with two shifts was built in Bogalusa, 
Louisiana. Other large mills were quickly established in the 
South and, notably, in the Northwest. 

AA^ith the cutting of the large, accessible timber tracts of the 
Lake States, the Northeast, and the South and the increasing 
dependence of the mills on scattered blocks of second- and third- 

*One mill at Longview, Washington, has exceeded 1 million b.f. in a 
single shift of 8 hours. It includes four manufacturing units. 
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ir''"" T;'Xfi" t tn-nd tcnvar<l h.nd.or production from small 
there 1 :. a cUiinitr inono h f. per dav. There are gen- 

sawmills cutting le>?> than , ' ■well-forested 

erallv fro.n 2()() to (100 small savv.ndls m ‘-’'“''' "f/ 

slates of the Northeast, the T.ake States, and the South. Mo,c 

,1 \Vp<t (’o'l'^t «:eeond-growth timber being ci 

^reaier extent, l.v small sawmills produem- up t 20.000 bd 
per dav In New York, there are about SOO sma mills, e. 

r,ltin<; less than 10,000 b.f. per day. The - 

destined to play a much more important part ^ ^ 

proRi-am of the country. Tak.nv its raw material " 

neadiv .Irama.e basin or from distances up to more than oO 
miles'awav, it 1=^ ttenerally the only means of eonvertms loca 
s-uv lo-s into lumber. It f;enerally furnishes stable employment 
when operated on a year-round basis and provides lumber re- 

ciuirements for the neifihborins lettion. ^p-vw 

In parts of the older settled states such as IMaine and Nt 
York it is estimated that the forests are firowin- more rapidly 
than ’thev are beins cut. For centuries these torests have been 
the source of a eontinuins flow of wealth and prosperity. 

EMPLOYMENT IN THE LUMBER INDUSTRY 

Emplnvmont in the mmuifacture of lumber is more important 
than in any other industry in Oregon, Washington, Arkansas, 
Mississippi, Florida, Louisiana, Idaho. Mimtana, and New ]Mex- 
ico, in tiiat or<ler of importance, d'hus. lumber production is 
the’ predominant industry in supplying present ami prospective 
employment to large numbers of wage earners in those states. 
The manufactuiH' of lumber constitutes an important part of the 
social and economic life in more than thirty states. In addition 
to the above-named states, lumber manufacture is second in the 
number of wage earners among the imlustries in Arizona, Ala¬ 
bama, C'alifornia, Kentucky, Texas, and Wyoming. 

'^riie average sawmill wages are tlve highest and labor is iloubt- 
less tlie most ellicient in the Douglas tir. ponderosa and other 
pine, and redwoiid regions of the West. Lalmr is probably the 
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least efficient and paid the least in the southern pine and hard¬ 
wood regions. The largest number of workers in the Douglas fir 
region earn from 80^ to $1.10 per hour. The general trend over 
the past 25 years has been definitely upward in hourly wages 
paid and downward in number of hours worked per w^eek. 

MAN-HOURS REQUIRED TO PRODUCE AND 

DISTRIBUTE LUMBER 

The following table shows the number of man-hours required 
to produce and distribute 1,000 b.f. of lumber in the principal 
producing regions. This table illustrates the fact that it requires 
about 1 man-day (8 hours per day) to log and 1 man-day to 
manufacture 1,000 b.f, of lumber under average conditions pre- 

MAN-HOURS REQUIRED TO PRODUCE AND DISTRIBUTE ONE 
THOUSAND BOARD FEET OF LUMBER BY REGIONS 

Average, Southern Pine Western Pine 



All Regions 

Region 

Region 



Yard 


Yard 


Yard 

OperaXion 

Timbers 

lumber 

T imbers 

lumber 

Timbers 

lumber 

All operations 

25.4 

28.1 

27.6 

32.2 

♦ 

25.3 

Logging 

8.1 

8.1 

9.9 

9.9 


6.6 

Manufacturing 
Selling and 

7.8 

10.5 

8.4 

13.0 

* 

7.6 

administration 

1.6 

1.6 

2.0 

2.0 

♦ 

1.2 

Transportation 

7.9 

7.9 

7.3 

7.3 


9.9 


Douglas Fir, 






West Coast 



Southern 


Hemlock, and 

Redwood 

Hardwood 


Cedar Region 

Region 

Region 

All operations 

19.9 

22.1 


32.2 

33.9 

36.0 

Logging 

4.9 

4.9 

* 

7.8 

13.6 

13.6 

Manufacturing 
Selling and 

4.3 

6.5 


13.8 

14.2 

16.3 

administration 

1.0 

1.0 

* 

2.0 

2.0 

2.0 

Transportation 

9.7 

9.7 

4r 

8.6 

4.1 

4.1 


* Relatively few timbers are produced in this region. 

* Covering all the operations involved in logging, sawmilling, seasoning, 
grading, and distribution, an estimated average of 33 man-hours were re¬ 
quired to produce 1,000 board feet of southern pine lumber in 1933. In 
1947, 41 man-hours were required to perform the same services. The mini¬ 
mum wage paid in 1933 was 50^ per hour, whereas in 1947 it was 70^. 
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vailing throughout the country. It also requires about one man- 
day to sell and transport 1,000 b.f. of lumber. The number 
of man-hours required to produce 1,000 b.f. of lumber is very 
much lower in the Douglas fir and western pine regions, and 
conversely it is very mucli higher in the southern pine and hard¬ 
wood regions. This table is based on Labor Requirements in 
Lumber Production by B. H. Topkis, of the United States Bureau 
of Labor. 

STUMPAGE VALUES IN RELATION TO RETAIL 

SALES PRICES 

The value of standing timber or stumpage normally has been 
relatively low. Although lumber prices fluctuate rapidly with 
the market demand, stumpage prices change slowly and altogether 
did not advance very materially over a period of 25 years or 
more prior to World War 11. 

The cost of lumber shows a considerable difference between 
stumpage prices of standing timber and the final cost to the cus¬ 
tomer. A very large portion of tlie whole is represented in labor 
charges. The actual wood volume in a tree is worth relatively 
little. But the work of felling tiie tree, bucking it into log 
lengths, skidding the logs to a landing, transporting the logs by 
truck, railroad, or water to tiie sawmill, and then going through 
tlie operations of sawing, seasoning, planing, and shipping the 
lumber to destination requires much time and represents a very 
large investment of capital and labor, principally the latter. 

Stumpage generally represents from about to 99© of the 
retail sales prices of lumber. Logging and lumber manufacture 
combined generally represent from 23^0 to 31and selling and 
administrative costs from S^/o to 149^. Freight or the cost of 
transporting lumber from sawmills to the retail yards or wher¬ 
ever it is consumed is generally the largest single item, repre¬ 
senting from about 209e to 389^ of the final cost. When lumber 
is hauled from the Far South or Far West to the great consum¬ 
ing markets of the Central A\ est and Northeast by rail, there is 
obviously a considerable share of tlie final retail sales price of 
lumber involved in tiic freight cliarges. Retailers* sales prices 
lepicsent about 309o of the entire cost of producing, shipping, 
and handling lumber. The retail handling charges incident to 
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unloading lumber, storing it in slieds or in the oiK‘n, and then 
trucking it to the home or industrial ])lant re]‘)resent consider¬ 
able labor and therefore high costs. Tlie overhead charges on 
retail yards, including insurance, taxes, interest, and fleju'cciation, 
are considerable. Lumber is often stored for from two months to 
a year or more pending sale in the retail yards. 



Figure 6. A stand of pondcrosa pine, one of the important species of 
lumber. Tlie large trees permft the cutting of relatively high percentage.s 
of upper gi'ades. This species is produced principally in Oregon and Cali¬ 
fornia and is the most important source of the boxes and other forms of 
packages used in the large fruit and vegetable trade of tlie "West. 

Thus, there is a great disparity between stumpage prices or 
the value of lumber as it is found in the standing timber and 
the final cost to the consumer. The actual cost of lumber manu¬ 
facture is relatively low. The most important items are the trans¬ 
portation and distribution costs. 
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There is relatively little basis for the popular opinion that 
lumber prices have been high in this country In 1932 f.o b. 
mill prices were as low as they were several decades prior to 
that time. In times of great scarcity and strong demand, such 
as prevailed in the inflation period of 1920, lumber prices rose 
to the highest levels in history. These price levels, however, 
were not due to a timber shortage but to the fact that there were 
very small stocks of dry and properly seasoned lumber to meet 
the demand prevailing at that time. The advance in lumber 
prices paralleled the inflationary rise in other raw materials. 

The public often fails to appreciate that considerable time must 
elapse between the felling of trees and their conversion into 
shapes and sizes tliat the market requires. Lumber needs from 
three to eight months or more for air seasoning depending upon 
the species, thickness, local drying conditions, and whether it is 
sapwood or heartwood. When dry-kiln facilities are used, this 
time is greatly reduced, as shown later. The increasing cost 
represented in lumber values on the retail markets is to be 
directly attributed to the rising costs of labor, which is the prin¬ 
cipal factor in the costs of producing a heavy and bulky com¬ 
modity such as lumber. 


RELATIVE IMPORTANCE OF PRINCIPAL FOREST PRODUCTS 

For several centuries, lumber was the outstanding product of 
the forest. Fuelwood was also consumed in enormous quantities 
until coal, oil. natural gas, and electricity began to be used in 
increasing quantities for heating and cooking purposes. During 
tlie past 50 years, there has been steadily increasing diversifi¬ 
cation in the utilization of standing timber. jSlore than 4,000 
separate items made from wood are on record. Both chemical 
and mechanical utilization has greatly expanded. 

At the present time, lumber constitutes about 55*;^ of the 
total product of the wood volume of our forests. Fuelwood is the 
next most important item, constituting about of the wood 

volume cut in our forests, followed in order of importance by 
inilpwood, ; hewed cross ties, A^/o; fence posts, ; and mine 
timbers in the round; veneer logs; cooperage, both slack and 
tight; logs and bolts used for export and such products as han¬ 
dles, skis, baseball bats, and gun stocks; shingles; poles; distilla- 
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tion wood; piling; tanning materials; e;ccelsior bolts; and many 
others. 

PRICE CONTROLS AND COMPETITIVE INFLUENCES 

There are so many factors involved in pricing lumber and 
competition is so severe and complex that in spite of past local 
or regional attempts to control or stabilize prices, it has been 
practically impossible to do so. There normally have been 
between 20,000 and 30,000 sawmills, largely of small productive 
capacity and widely scattered in location. During depressions 
or periods of low economic returns, many small sawmills vanish 
from the business. On the other hand, during economic “booms” 
or periods of rising prices, many small mills resume production 
and sometimes work two or three shifts per day. The large num¬ 
ber of small mills going into production is often sufficient to dis¬ 
turb the normal balance between supply and demand, with the 
result that prices eventually decline. Then, after an extended 
period of low returns and idle mills, prices may advance and the 
cycle is renewed. 

Practically and literally, every one of the sawmills competes 
with each other. Moreover, hardwoods compete with softwoods. 
Lumber manufactured and sold locally competes with lumber 
transported from mills 1,000 to 3,000 miles away. These factors 
of competition between locally produced lumber and lumber 
shipped in from some distance are very severe. Although one 
group of mills producing one or a few species may attempt to 
elevate and maintain the price structure at certain levels, the 
competition from other producing units tends to break down any 
attempts at monopolistic price controls. 

The large sawmills generally receive from $1.00 to $3.00 
more per thousand board feet for their products than the small 
mills because of better available timber, more accurate manu¬ 
facture, better seasoning, and more uniform quality. Also, the 
larger mills generally produce a much larger percentage of the 
higher grades in which the small mills cannot so easily compete, 
and they have better selling facilities and are stronger finan¬ 
cially. Relatively few of the total number of mills belong to the 
manufacturers’ associations. Those that do belong are generally 
the larger mills. The small mill owners usually produce for the 
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local tnaikot or for concentration plants, as in the South, and are 
not so .nnch interested m cooperat.ve effort with other sawmdls 
to maintain favorable conditions in the industry, to produce 
unif" r grades, to advertise their products, and to protect the 
Z!:Zs a ,.,unfair or injurious legislation and trade 

Fn,nri94I to 1946 the Office of Price Administration in Wash¬ 
ington set ceiling prices for .iractically all species f- ^ 
mills. These prices were fixed for the duration of the war at 
levels prevailing at the time the or.lers went into effect. 

CONTRIBUTIONS TO THE AMERICAN ECONOMIC 

AND SOCIAL SYSTEMS 

The leaders of the hiinher industry have been, for 
centuries, among the lea.lers of thought and actum in the dexel- 
opmeiit of the American commoiiwealth. In Maine, m i 
York and Penn.sylvania, m the Lake States, in the ^outh, and 
on the Pacific ('oast, the lumber industry has played no small 
part in tlie develo,mieiit of trade and transportation. It has 
npinantial in the building of many stable and prosperous 
,„.a..H..nties, in the ex,.ansion and develo,iment of railroads in 
the construction of water and land highways, in giving employ- 
,„ent to large numbers of i.eople, and in providing inexpensive 
iilcntiful, and attractive forms of housing. It has furnishci ue 
for warmth and cooking; it has provided many articles of com¬ 
merce in addition to lumber, including chemicals, paper, medi¬ 
cines, fibrous products, wallboards, and plasties, whieh have con¬ 
tributed dcfinitelv to the haiipiness, prosperity, and general we - 
fare of the American people. Translated into terms of work¬ 
days and the building and occupaney of homes, sehools, churches, 
lihrarics, hospitals, and industries, lumber has played a most 
important role in the soeial and econoniie life of the nation. 

In addition to being the direet sonree of employment in saw¬ 
mills and logging operations, the lumber industry eonstitutes the 
basic sonree of imiiiloyment in many phases of trade and trans¬ 
portation, including export commerce, railway, truck, and other 
forms of domestic transiiortation and banking, and the rcfabrica- 
tion, finishing, and final “end-use" of materials. Thus, many 
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artisans such as carpenters, painters, and workmen of many 
kinds in dwellings and structures and in industries using wood 
arc vitally dependent upon this raw material as a source of liveli¬ 
hood. It is estimated that the utilization of our forests, iindiid- 
ing the logging, manufactui'e, sale, transportation, and final use. 
of its varied ]n-oducts. ju'ovides complete or ])artial supj-x)!^ for 



Ficure 7. One of the many large pine sawmills in the West, that convert 
iel:iti\olv low-valued stumpage into high-grade iu!ul)cr. Tliere ar<“ about 
30,000 sawmills in tlie United States, eacii cutting about 2.000 b.f. to 1 mil¬ 
lion b.f, per day. Thc-'^e forest industries are the main source of employ¬ 
ment and therefore of community life and development in many sc'ctions 
of the country. It is important that forest growtii be properly maintained 
to provide logs for the permanent opc'ration of tlieso mills. With tlie 
cutting of our vast virgin-timber resources will gradually come the })assing 
of the large.st sawmill unit.s. At the present rate of cutting, virgin supplies 
in the Xorthwest will la.st for about fortv to fifty vears. 


from 8^/c to 10% of our people. It is estimated that normally 
from 10 million to 12 million people derive all or part of their 
livelihood from the forests and the industries dependent upon 
them. 

It is tiicrcforc important that these industries be continued on a 
prosperous basis, not only to provide an outlet for the sale and 
use of the products of forest management, but also for a still 
more important reason, to give steady and regular employment 
to large numbers of our people. 
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WOOD-THE MOST IMPORTANT RAW MATERIAL 

OF THE FUTURE 

H.-cau^c it is rcnowahle, is availal.lc at relatively low cost 
M.ch a variety of structural, aesthetic, insulatmy. and 


S. Slan.liii}: li.al.cr in a lar-c foivst oi-cnU.-.l uiulcr a >ysl,Mn of 
„r,s. .nanayrna ni (|.n.i., rty of tin- rniou Saw Mill Oo.npany near llultiix, 
Vrkiiiisas). Tlir hmilu-r iM.i.istry lias tlisi>layra lino l.-aaoi-slnp in ao\ olop- 
nji Iroo t'arnis m luaiiv i.ails of tin' taninlry. TUv nuwrnu'Pt Inis mado 
■onsia.-nil.Io pioun-«‘>s in many s.M-titms of llu' Wr-t, as woll as in tlio ^outh. 
{r^rowtli forms tin' I'a-^is of tho fntun' raw mat.'rial for tlu' hiinber in- 

tlu<trv ami fi>r many t>tlior inaustrit's as woU. 


u'inical prdiHTtios. wooil is ronsidoiva by many to bo the most 
nportant raw luatorial of tlio fntnvo. oxoootlin*^ in importance 
u' otluT basio raw materials snrh as the metals, rubber, oils, 
linerals, (aa-amie iiroburts. aiul others. Vrom woob. which tra- 
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ditionally has been the source of materials of shelter and con¬ 
struction, one may secure paper and paper products; explosives; 
clothing; food; three kinds of fuel, including natural wood, char¬ 
coal, and wood gas; and hundreds of chemicals—medicinal prepa¬ 
rations and others important and useful in human economy. 

Within recent years, it has been conceivably demonstrated in 
Europe that wood is the most important single basic raw mate¬ 
rial. There, many thousands of automobiles are operated on 
wood gas, some of them with a very satisfactory lubricating oil 
partly made from wood. Much of the clothing is made from 
wood cotton, wood wool, or wood silk. Various forms of domestic 
animal foods have been produced from wood; compressed wood 
has replaced some metals for gears, die-casts, and many purposes 
for which only metals heretofore have been considered useful. 
Some forms of plywood and laminated wood have replaced metal 
and ceramic materials. 

During the 40 years following 1900, many substitutes were 
introduced to replace wood. Some of the public held the mis¬ 
taken belief that wood should not be used but conserved for 
future use. Within recent years, however, wood has come to be 
recognized for its superior qualities by the general public as well 
as by engineers, architects, and others who specify the use of 
various materials. Wood has recaptured markets lost to substi¬ 
tute materials and is now replacing many metals, concrete, brick, 
and other basic products for purposes for which it has been 
demonstrated as a superior and more efficient material. 


DEFINITION AND CLASSIFICATIONS 

DEFINITION 

Lumber is the product of a log manufactured by sawing. It 
may be further manufactured by resawing or planing. A board 
foot is the quantity of lumber contained in, or derived from, by 
drying, planing, or marking, or by any combination of these 
means, a piece of rough green lumber, 1" thick, 1' wide and 1' 
long, or an equivalent volume in thicker, wider, or longer lumber, 

CLASSIFICATIONS 

In classifying lumber, there are three groups divided according 
to (1) use, (2) size, and (3) extent of manufacture. 
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Use Classifications. Lumber is nc-ncrally classified according 
toYts tl.rcc foll.uv.ng principal uses. Separate grading rules may 

Y-aiYYYYiYr. This class embraces the maic. quantity 
of lumber and includes the kinds winch arc used for geneia 



I'Kiciu; Tiaiiiloiul of typical cypress loss on route to a sawnull. 
spcci.-s protliu-fS one of the luoM tluiahlo kiiuls of luiuhor; cypres^s is 

t»* I t'4 wf:itu*o to lU'cav is iiupovtaut. 


This 

used 


buil.ling imrposcs. Yard lumber consists principally of 2" dimen¬ 
sion, timbers, ami 1" boards used for siding, sheathing, siibfloor- 
ing, root boards, and miscellaneous imrposes, such as stepping, 
closets, shelving, interior trim, and baseboards. \ ai d lumbei is 
graded on tlie basis of the intemh'd use of the entire board for a 
oiven pui'ixise rather than Utr tiirther inaiuifaetiue. 

(2) Factory and Shop laiinla'r. 'I'liis class is seldom carried iu 
a retail yanl. It is largely ^ldlnH'd from the sawmills directly to 











DEFINITION AND CLASSIFICATIONS 25 

industrial plants for further manufacture. It is graded on the 
basis of the percentage of clear cuttings. Practically all hard¬ 
woods are intended for further remanufacture and many of the 
pines and Douglas fir are cut in multiples of 1" to 2" thicknesses 
for remanufacture into doors, framing, sills, sash, furniture parts, 
and similar products. 

(3) Structural Lumber. This class includes lumber 2" or 
more in thickness and 4" or more wide, intended for use where 
working stresses are important. The grading of structural lum¬ 
ber is based upon the strength and use of the entire piece as such. 

Size Classifications. The yard lumber as classified above is fur¬ 
ther subdivided as follows: (1) strips are boards less than 2" 
thick and less than 8" wide; (2) boards are less than 2" thick 
and 8" or more wide; (3) dimension comprises lumber from 2" 
up to but not including 5" thick and of any width; and (4) 
timbers are 5" or more in least dimension. 

Structural lumber is further classified by size as follows: (1) 
dimension (sometimes known as joists and planks) consists of 
lumber from 2" to but not including 5" thick, and 4" or more 
wide; (2) timbers are 5" or more in least dimension. Timbers 
may be classified as beams and stringers 5" X 8" or larger, and 
posts and timbers, which are square pieces 5" X 5" and larger 
and intended to carry longitudinal loads. 

Manufacturing Classifications. Lumber is also classified accord¬ 
ing to the extent to which it is manufactured as follows: (1) 
rough lumber is undressed, as it comes from the headsaw; (2) 
surfaced lumber has been dressed or planed by being passed 
through a planer—it may be dressed one side, two sides, one 
edge, or a combination of sides and edges; (3) worked lumber 
has been run through a matching machine or moulder to provide 
machined lumber for flooring; shiplapped lumber is worked to 
provide a lapped joint along the edges, and patterned lumber is 
shaped to a given pattern or mould such as mouldings. 

For each standard nominal thickness there is a recognized 
minimum in the surfaced or finished thickness for each size 
classification. For example, inch lumber dressed one or two 
sides must be at least in thickness for the standard yard 

board. For the standard industrial board or 2 " dressed 

one or two sides is recognized as standard. Yard dimension of 
nominal 2" thickness should be dressed to and for standard 
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industrial dimension 1%" thick. These rules apply whether the 
dimension piece is dressed on one or on two sides In width 
dressing shall not take more than off lumber ^tandard 
width of 3", off for widths of 4" to 1" inclusive, and % for 

widths of 8'' to 12 . 


terms, abbreviations, and synonyms 

The following standard lumber abbreviations are customarily 
used in contracts and other documents used in transactions o 
purchase and sale of lumber. Several are used in the text because 

of brevity and simplicity. 


AD 

ALS 

BIS 

B2S 

BBS 

bd. ft. or b.f. 
B/L 

b. m. 

Btr. 

c. i.f. 

c.i.f.e. 


Clg. 

Clr. 

CM. 

Com. 

D&CM 

D&M 


D&SM 

D2S&CM 

D2S&SM 

Dim. 

DS 

E 


Air dried. 

American lumber standard. 

Beaded one side. 

Beaded two sides. 

Box bark strips. v i 

Board foot; that is, an area of 1 square foot, 1 mch thick. 

Bill of lading. 

Board (foot) measure. 

Better. . , 

(Named port.) Cost, insurance, and freight to a named 

port. 

(Named port.) Cost, insurance, freight, and exchange to 
a named port. This is the same as c.i.f. with the addi¬ 
tional provision that the seller guarantees the buyer 
against loss due to a decline in the rate of exchange. 

Ceiling. 

Clear. . 

Center matched; that is, the tongue and groove joints 

are worked along the center of the edges of the piece. 
Common. 

Dressed (one or two sides) and center matched. 

Dressed and matched; that is, dressed one or two sides 
and tongued aiul grooved on the edges. Ihe match 
may be center or stiindard. 

Dressed (one or two sitles) and standard matched. 

Dressed two sides ami center matched. 

Drcssetl two sitles and standard matched. 

Dimension. 

Drop siding. 

Edge. 
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E&CBIS 


E&CB2S 

ECM 

E&CVIS 

E&CV2S 

EG 

EM 

FAS 

f.a.s. vessel 

FG 

Fig. 

f.o.b. 

f.o.k. 

f.o.w. 

H. bk. 

Hrt. 

Hrtwd. 

KD 

l. c.l. 
lin. ft. 

LR 

LR, MCO 
M 

M.b.m. 

MCO 

MR 

m. w. 

P 

Pky. 

Qtd. 

Rfrs. 

r.l. 

r.w. 

SIE 

S2E 

SIS 

S2S 

SISIE 

S4SCS 

S&CM 

Sdg. 

S&E 


Edge and center bead one side; surfaced one or two sides 
and with a longitudinal edge and center bead on a 
surfaced face. 

Edge and center bead two sides. 

Ends center matched. 

Edge and center V one side. 

Edge and center V two sides. 

Edge grain. (Also rift or comb grain). 

End matched—either center or standard. 

Firsts and seconds (combined in one grade.) 

(Named port.) Free alongside vessel at a named port. 
Flat grain. (Also plain or bastard sawn.) 

Flooring. 

Free on board at a named shipping point. 

Free of knots. 

First open water. 

Hollow back. 

Heart. 

Heartwood. 

Kiln-dried. 

Less than carload lots. 

Linear foot; that is, 12". 

Log run. 

Log run, mill culls out. 

Thousand. 

Thousand (feet) board measure. 

Mill culls out. 

Mill run. 

Mixed widths. 

Planed, 

Pecky. 

Quartered (or quarter-sawn)—when referring to hardwoods 
Roofers. 

Random lengths. 

Random widths. 

Surfaced one edge. 

Surfaced two edges. 

Surfaced one side. 

Surfaced two sides. 

Surfaced one side and one edge. 

Surfaced four sides with a calking seam on each edge. 
Surfaced one or two sides and center matched. 

Siding. 

Surfaced one side and one edge. 


28 


history, economics, general 


CONSIDERATIONS 


Sel. 

S&M 

s.n.d. 

Sq.E.&S. 

s.w. 

Symbols 


T&G 

VIS 

V.G. 

WHAD 

WHND 

ls&2s 


Select. 

Surfaced and matched. 

Sap no defect. 

Square edge and sound. 

Sound wormy. 

" =: inch or inches, as 12". 


' = foot or feet, as 12'. 

X = by, as a 6" X 8" timber. 

^ 5.1 51, etc. = 1 inch, 114 mches, IK mches, 

’9 infhps. etc., when referring to the thickness of lum r. 


Tongued and grooved. 

V one side; that is, a longitudinal V-shaped 
one face of a piece of lumber as in ceiling. 
Vertical grain; same as E.G. 


groove on 


Worm holes a defect. 


Worm holes no defect. 17 a g 

Ones and twos combined in one grade—same as h Ab 


CHAPTER II 


THE MANUFACTURE OF LUMBER* 

INTRODUCTION 

The manufacture of lumber from the log pond to the green 
chain at the rear of the mill has developed into one of the great 
modern American industries. There are many mills producing 
from 5,000 up to 1 million b.f. per day. As in any other indus¬ 
trial enterprise, there are many factors which must be given care¬ 
ful consideration before the investment of funds can be profitably 
liquidated on a long-time basis. Fundamentally, lumber must 
be properly manufactured, adequately seasoned, and correctly 
graded. 

Sawmills are becoming more stabilized in location and equipped 
with improved forms of machinery. The considerations of loca¬ 
tion with reference to log supply and markets, installation and 
maintenance of machinery for low-cost production, depreciation 
factors, insurance, taxes, and power facilities must be carefully 
reviewed in planning both large and small sawmills. 

Sawing and merchandising constitute a highly technical busi¬ 
ness. Too frequently men inexperienced and unskilled in the 
manufacture of lumber have entered the business. Some lumber 
retailers and wholesalers, feeling that the manufacturing end of 
the business is the most profitable, have entered it without the 
necessary technical skills and background of experience. Per¬ 
haps there is no other industry in which there is so much in¬ 
volved as in lumber manufacturing. Quality and species of 
timber, cost of logging and manufacture, location, market outlets, 
and ample capital to withstand the disastrous effects of the 
periodic depressions that have been so characteristic of this in- 

* This chapter deals with the methods and procedures of converting logs 
to lumber at the larger mills, which saw more than 10,000 b.f. per day. 
Chapter VI deals with the small sawmills. 
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,,„,ry .,r<, M olon,™.* '» “''<™ 'f” consideration and 

'■"n,'.'.o '‘o''::::;':,™™" ‘::.:'.';:er:n" .„e .nee™,,., «nd 
!!!li!!t’bVcarcfully planned in order to avoid the many difficulties 


that may arise. There are seasonal and periodic cycles m the 
tlemand for hniiher. 'Pile luniher business bas always been a 
lai'oe anil important one in the American industrial system, am 
it always will be. 'Pbe American people Generally tueler to live 
in frame homes. An overwbelminit pereentaye of the farm bill i - 
iiifis ill this country are eonstrueted of lumber. 'I'lie industry has 
been notable for such a hiyli deyree of eon,i>etition as has eharae- 
terized few industries. Shai'i, eonipetition between lumber and 
other materials of const met ion has resulted in lumber losmy 
portions of its former markets. Illustrations of these are the 
wooden box, freiybt and passenyer ear. automobile, wood lath, 
and shinyle markets. The loss of portions of these markets is 
reflected in the fact that whereas in It'Otl lumber prodiietion 
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was over 44 billion b.f., by 1945 it w’as under 30 billion b.f. In 
addition keen competition between various species originating in 
different parts of the country has always existed. The most 
competitive markets are found in Chicago, Detroit, and other 
midwestern cities, in Los Angeles, and in New York and other 
Atlantic seaboard centers. A lumber manufacturer must care¬ 
fully consider his present market opportunities, as well as the 
prospective competition and outlets for his product in the years 

to come. 

The larger mills generally have been established to last for at 
least 15 to 20 years. Depreciation charges are usually figured 
at 5%, or on the basis of 20 years’ performance. The larger 
machinery-manufacturing concerns supply most of the neces¬ 
sary machinery, including power plant for sawing logs into rough 
lumber from plans and specifications made for each particular 
installation. As a rule, saws, belts, and woodworking equipment 
for planing mill and factory requirements are purchased else¬ 
where from specifications and plans made by the machinery 
manufacturers or engineers designing the plant. 

In planning a sawmill, it is roughly estimated that there should 
be a daily output of 1,000 b.f. for each man employed within 
the sawmill. For example, 10 men should produce about 10,000 
b.f. of inch lumber in softwoods per day, provided that adequate 
facilities are available. Under extremely favorable conditions 
10 men may produce as much as 40,000 b.f. per day. Much less 
output per man-day is found in hardwood than in softwood mills. 
Sawmills generally operate the year around unless there are sea¬ 
sonal limitations such as the deep snows in the Sierra Moun¬ 
tains of California, or the likelihood of hardwood logs deteriorat¬ 
ing during the summer in the Lake States, the Northeast, and 
the South. By year-round operation is meant approximately 275 
to 300 days, as Sundays, holidays, an inventory shut-down, and 
repair work may require some delay. A study of several hundred 
sawmills operating on a year-round basis indicated 286 sawing 
days per year. 

Speed and economy in production are two primary objectives 
in every manufacturing industry, and they are markedly desir¬ 
able in lumber manufacture. Sawmill managers are constantly 
seeking and installing new and improved equipment to speed 
up production and economize in operating costs. Lumber is an 
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exceodinsly heavy and bulky commodity, and machinery must 
be of substantial dcsi{;z;n in order to withstand the strains and 
stresses incident to converting ponderous round logs into the 

finished product. 

The cutting machinery in an American sawmill has been 
especially designetl to secure the greatest possible amount of clear 



Fua’iu-: 11. Tyi>ical laiyre southrni pine sawmill and log pond. This saw- 
iiiilt has ho(h a Irft-liand ami a liiiht-hand band hcail sjiw. Note the jack- 
!a<ld(’r list'd to clcNatf' flu* logs Irom tho log pond to the second floor of 
llie mill. The thn'c slacks to the h'ft t>f centt'r are above the power unit, 

width uses refust' from the .ciwmill as fuel. 


or higli-value lumber from the log anti to (obtain a large produc¬ 
tion with rt'latively few men. It is far superior in these respects 
to tliat in Uiiropt'an mills whiue logs are generally small in size 
and st)und-knotted and do not protluce many clear boards. 

The maTiufacture of lumber in the I'nitetl States has been 
eharact(‘rized by markial imj>rovements in the accuracy of sawing, 
in lal)or-saving devices, such as increasetl mechanical handling 
of logs and their products, in intueast'd safety devices for the 
prott‘ctiou of employees, in iiureased pay, in shorter hours, and 
in more (‘luployee benetits, such as housing facilities, hospitaliza- 
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tion, old-age protection, and generally improved social condi¬ 
tions in sawmill towns. 

Contrasted with the migratory sawmill towns of 40 to 80 years 
ago, most sawmill communities today are characterized by greater 
stability, better schools, hospitals, libraries, and general living 
conditions, and a greater permanence and regularity of com¬ 
munity life. 



Figure 12. The largest white pine mill in the world, located at Lewiston, 
Idaho. It manufactures western white pine with some ponderosa pine and 
other species. Every year from 25 million b.f. to 45 million b.f. of logs are 
floated down from a large forest (under sustained-yield management) a 
distance of 80 to 100 miles, and large additional quantities of logs are hauled 
by railroad. This mill has a daily capacity of about 1 million b.f. 


Even the small portable sawmill, which has often moved its 
location for from 100,000 to 1 million b.f., tends toward a greater 
permanence of location. The introduction of the truck has revo¬ 
lutionized the portable sawmill business. Because of the in¬ 
creased number and better condition of the highways with conse¬ 
quent lower cost of truck transportation of logs to the mills, en¬ 
tirely new timber areas have been opened up to the portable mill 
operator. Small mills are now receiving logs for distances up to 
40 to 80 miles, whereas, formerly, mills would change their loca¬ 
tion frequently to be near the source of log supply. The woods 
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are thus literally “going to the sawmills” rather than jaw- 
mills going to the woods. In some regions small mills th J are 
set up and moved inexpensively are very active especial y to 
supply cross ties and lumber in the southern hardwood sections. 

The American lumber industry is principally locatJ m 
important forest regions of the country, namely, (1) the Pacific 
Coast, (2) the South, (3) the Rocky Mountains, (4) the ^^orth- 
east and (5) the Lake States. The largest mills are located 
in Washington, Oregon, and California, where the great virgin 
timber supplies are located. In this region approximately 10 
billion b.f. is cut in about 1,900 mills, whereas in the Soiji 
approximately 9 billion b.f. is produced from about 8,300 mills. 
The total and average mill production in the three other regions 

is much smaller. 


LOCATION OF SAWMILLS 

The location of a sawmill is of great importance. Some serious 
mistakes have been made in the past because of changing sources 
of log supplies, market outlets, drying conditions, and many 
other conditions. Careful consideration must be given to the 
proper location of either a small or a large sawmill. The follow¬ 
ing arc the guiding principles that should be thoughtfully con¬ 
sidered before tlic location is determined. 

Logs may be obtained by water, railroad, truck, or other 
metliod of delivery. During recent years, there has been a tre¬ 
mendous increase in the delivery of logs by truck. The logging 
railroad has been, for years, the principal method of delivery. 
Both current and jirospective log supplies must be considered. 
The large mill is practically permanent in its location and may 
draw its log supplies from distances 50 to more than 100 miles 
away. For a large mill, the location should be continuous for at 
least 15 to 20 years in order to minimize depreciation and other 
overhead charges. Alany mills are ah'cady on a sustained-yield 
basis of log siipply, such as at hJeopit and Goodman, Wisconsin, 
Chapman and Brewton, Alabama; Iron Alountain, Alichigan; 
Susanville, California; Lewiston, Idaho; Burns, Oregon; Long¬ 
view, Washington; and Crossett, Arkansas. A mill should be so 
located that the logging and log transportation costs are at a 
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minimum either for the purchase of logs in the open log market 
or when a company does its own logging. 

The mill should be favorably located with reference to cost 
of transportation to lumber markets which may be from a few 
miles to more than 3,000 miles distant from the mill location. 
Lumber markets are highly competitive, and railway, water, or 


Repair shop 


Elevated 
docks 


nnnrKFire gap*aaaDa 

' □□□□ StoraRC DULILT ^ 

nnnn yai-n □□□□ 


UiiiiiiimminiiHitiliiiini 


boards, 
nnnnplanks. etC-PPP 




Log storage 
pond 


SawmillJ [^Assorting shed 





Boiler 

house “'"’I 
Factory J 
for boxes, etc., 
if wanted 


Heavy Planing shed 

-1 timber mill ^ for 

J loading planed stock 


dock 


Heavy timber 
loading dock 

-“1 Factory 
I for boxes, etc., 
if wanted 



Barge R'ver or Bay boom 


Figure 13. Above: Sawmill served by a railroad. Logs are brought in 
from the woods by rail and unloaded along log dumps into the log storage 
pond, shown at the left. Lumber also is shipped out by rail. Below: Saw¬ 
mill to which logs are moved in by river or bay, generally in rafts as in 
the Northwest, and from which lumber and other products are shipped 
by boat from the wharf shown at the lower left. There are many rail 
and cargo mills located in the Pacific Northwest and along the Gulf and 
the South Atlantic seaboard. At some mills both water and rail facilities 

are used. 
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truck rates often determine tlie shipping distances of the prod¬ 
uct In tiie Nortliwest and South, many mills arc located on 
tidewater, rivers, estuaries, or other water shipping facilities in 
order to take advantage of the cheaper water transportation to 
market Others are located on common earners or on highways 
for shipment directly to market. A proper balance in location 
between log supply and lumber market should be carefully 

considorecl. . . 

There arc inanv other factors involved in mill location, in- 

,luding power costs for manufacturing, either steam Diesel, 
water electricity, or other sources of energy; and facilities for 
loir storage, seasoning of the finished product, housing of cni- 
ployees, water supply, and sanitation. Small mills are preferably 
located on a sloping hillside where the lumber from the mill can 
be sent to the vard piles with the least expenditure of effort. A 
dry location where wind currents may be advantageously used in 
facilitating air seasoning is iireferred.* Some small nulls gradu¬ 
ally increase their production facilities until they become pci- 
manent, large mills. They sometimes become cramped for log 
storage siiace, facilities for piling lumber, location ol dry kilns, 
lilaning mills, or other eomponent parts of an efliciently oper¬ 
ated mill. ('areful planning is a very important and requisite 

factor in mill hxaition. 


GENERAL PROCEDURE IN CONVERTING LOGS INTO 

LUMBER t 

Tlio procoduivs fi)llo\vo<l in convertinji ronml loj^s into rectangu¬ 
lar sliapt's for use as lumber are rather similar but tleiiend upon 
tlie nature and volume of the product. Logs are generally stoied 
in water fta* the larger mills which use a log hoist (jackladdei oi 
haul-up) to elevate the U>gs trom tlie mill ponvi to the second 
tloor of the mill. 'Tlie following steps are generally observed in 
tlie process; some of them are explained in greater detail in 
succeeding jiages. 

(1) Logs are generally tU'livered trom the woods by truck, 
stream, or railroad into a log storage pimd. 

♦Otlfor tlrtails of sf'asoiiintr aro inuhuKal in L'liaptcr 111. 

t riiis .ski’U'ton ontlini' is ortmtHi in onior to atTmai a bettor understanding 
of tli(‘ scfiiu'nee and fniulion td opi'ratit.nis iie'eril>i'il later in this ehav^ter. 
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(2) Long logs are cross-cut to shorter lengths by a drag saw 
at the foot of the log slip (jackladder) or by a circular cut-off or 
drag saw at the top of the log deck. 

(3) Logs are scaled as they reach the log deck by a man 
known as the scaler or mill scaler, and, in addition to scaling logs, 
he may operate the log kicker and cut-off saw. 



Figure 14. Aerial view (in Oregon) of a 40-acre log pond holding million 
b.f. of Douglas fir and ponderosa pine logs. Note booms of logs segregat¬ 
ing those of special grades. Beyond the center of the pond is the jack- 
ladder, which elevates the logs to the second floor of the mill; the waste 
burner is on the right, and the remanufacturing plant, the dry kilns, and 
the dry sheds (for storing lumber) are in the background. 

(4) Logs are pushed out of the log trough as they reach the 
log deck by an automatic log kicker operated by the deck man. 

(5) Logs roll down the log deck by gravity or are assisted by a 
deck man using a cant hook or by a deck chain conveyor and 
loaded onto the saw carriage by a mechanical log loader oper¬ 
ated by the sawyer. This log loader also serves as a log stop to 
hold logs back on the deck until they are needed. 

(6) After the log rolls onto the carriage, a log turner or steam 
nigger, also operated by the sawyer, pushes the log against the 
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head blocks on the carriage and turns it as desired by the sawyer. 

(7) The carriage, rolling on wheels on a steel track, is oper¬ 
ated by the sawyer and setter as it draws the log through the 

saw to cut successive slabs, boards, timbers, or flitches. 

(8) The sawyer studies both ends as well as the structure, 

the growth rate, and the entire length of the log to determine how 
best to avoid defects and wbether boards, timbers, cants, or 
flitches are to be sawed, depending upon the order file, the par¬ 
ticular product of the mill, and the size and condition of the log. 
After sawing, the slabs and lumber are deposited on live rolls 
back of the saw, assisted by the off-bearer or saw tailer. 

(9) The live rolls carry lumber to be edged to the edgerman, 
the slabs are sent to the slasher or directly to the hog, and timbers 
go directly to the timber trim saw or timber dock at the rear end 

of the mill. 

(10) Lumber to be edged (by the removal of bark or other 
defects) or cut into narrower boards or strips is fed into the 

edger by the edgerman. 

(11) An edger tailer separates the edgings from the good lum¬ 
ber and pushes the former into the hog feed or onto floor chains 


to the slasher or a waste conveyor. 

(12) The lumber then is carried at right angles to its previ¬ 
ous direction by chain conveyors to the trimmer saws operated 
by a triinmerman. This operation trims lumber to even or odd 
foot lengths and cuts off defects that would degrade it. From 
the trimmer the lumber passes on chains to the green sorting 
dock or green chain from which it is graded and loaded onto 
buggies, trucks, or tramcars and sent directly to the dry kiln, 
or to the lumber piles, if air seasoned. Lumber for the resaw 
is removed by jump-rolls and conveyed to the resaw by live 
rolls. A grader determines its destination, and generally lum¬ 
ber of the same siiecics, size, and grade is placed on each buggy. 
At mills where the lumber is dipped in a chemical solution to 
prevent sap stain, the dipping vat is located between the trimmer 
and the green chain. 

(13) The slasher, above mentioned, generally cuts slabs and 
the larger edgings into 4' lengths which may be used for lath, 
box boards, moulding strips, or other small materials that may be 
manufactured from this material. Otherwise it is sent directly 
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to the hog* and (1) converted into small pieces to be used for 
fuel under the boilers, (2) sold for pulpwood or fuel, or (3) car¬ 
ried directly to the waste pile or burner where it is consumed. 

(14) In large mills either on the floor above the sawing floor 
or in a room adjacent to the sawing floor is located the saw¬ 
filing room. 



Front Elevation Section at Band Mill 
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Side Elevation, Showing Log Going Into Sawmill 












s 

lilMi 

[US 



Heavy timber loading dock 


The elevated docks (A) permit higher piles of lumber. However, the 
assorting table i dl may be installed at a convenient height from ground 
and Jet-down chains iC) extended if low piles are preferred. 


Rear End Elevation 


Figure 15. Top to bottom: Front, side, and rear elevations of a typical 
single-band, right-hand mill capable of producing about 60,CX)0 b.f. of 
softwoods per day or 40,000 b.f. of hardwoods per day. If band or gang 
resaws are added, much greater production may be obtained. Daily pro¬ 
duction also depends upon whether 1" or 2" lumber, dimension and timbers, 

or cross ties are produced. 


(15) In all large mills, the power units, transmission belts, and 
miscellaneous machinery are mounted on the first floor and sup¬ 
ported on firm foundations. 

(16) The dry kilns are generally located nearby, not adja¬ 
cent to the sawmill because of fire hazard. Lumber that is air 
seasoned is piled in a yard generally removed from the imme- 

* Described later in this chapter. 
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diate vicinity of the sawmill for lower insurance rates arid may 
occupy a space from one-half acre up to several hundred acres, 
depending upon the volume of output and the length of storage. 

(17) The power house may be adjacent to or near the mam 
mill. Although steam continues as the principal source of power 

in sawmills, electricity may be used when it is 
reasonably inexpensive. Many mills sawing up to 25,000 b.f. 
daily use heavy Diesel engines up to 90 h.p., especially where 
the water supply is inadequate or too uncertain to justify the use 

of steam. _ - j • i 

(18) When still larger production is required m the large 

mills, there may be two, three, or four band saws. If increased 
production beyond these head saws is required, horizontal or 
vertical resaws are used between the head saw, and the edger or 
gang saws may be installed in a similar location, especially when 
quarter-sawed, softwood lumber is required. Within recent years, 
many horizontal band saws have been installed to increase pro¬ 
duction. Hardwoods are often quarter-sawed on the carriage 

with special quarter-sawing dogs. 

There are many variations of equipment in large sawmills. 

There may be a head saw and a band resaw or gang saw. Band 

resaws are found where one- and two-inch boards arc principally 

cut as in soft pine mills (pondcrosa, sugar, and Idaho pine), 

whereas gang saws arc found principally in Douglas fir mills 

where cants can be cut into quarter-sawed decking and flooring. 

Southern pine mills cutting 50,000 b.f. or more per day genet- 

ally are equipped with gang saws. 


LOG STORAGE 

Logs arc stored to provide a surplus stock adequate to assurt» 
a reserve supply through periods when the volume of incoming 
logs cannot keep up with the mill demands. These periods re¬ 
sult from seasonal logging operations, methods of logging or 
special mill demands which require a log inventory sufficient to 
meet all market requirements. Western pine mills frequently 
combine wet and dry storage with an overhead cableway or crane, 
thus piling up surplus logs during the summer months to run 
the mill through the winter when logging camps may be shut 



LOG STORAGE 


41 


down. When logs are stream driven, the entire year's supply 
may arrive at the mill during the spring. Railroad logging opera¬ 
tions may transport logs from 50 to 100 miles or more to the 
mill. Some mill operators purchase logs in large rafts, as in the 
Northwest, and do not conduct any logging operations. Some 
hardwood species must be sawed promptly to avoid deteriora¬ 
tion in warm seasons due to decay or insects. 

In general, there are two types of log storage. In the first, 
known as dry storage, the logs are delivered in a log yard near 
the log deck at the mill. The second is known as wet storage 
and involves a log pond or other forms of water storage. 

Dry storage is common in small sawmills, in hardwood opera¬ 
tions, and where the source of log supply may provide a reliable 
and continuous flow of logs for sawing without large storage 
facilities. At veneer or other specialized mills, it is desirable 
to have all logs in a similar condition of dryness. Valuable 
logs, especially some hardwoods such as oak, walnut, ash and 
yellow poplar held in dry storage for some time, are generally 
end coated to prevent checking. 

At most large sawmills, it is customary to provide a log pond, 
for the following reasons. 

(1) The pond serves as an easy method of unloading logs from 
railroad cars or trucks, or as a terminus of the log drive or log 
rafting. 

(2) Ponds reduce grit, dirt, and other extraneous matter by 
washing the logs, thus reducing dulling or damage to saws and 
softening the fibers for easier sawing. 

(3) The pond is generally the cheapest method of storage for 

a large volume of logs. 

(4) Insurance rates on sawmills are reduced when wet logs 
are sawed and an adequate and nearby water supply is provided 
for pumping under emergencies. 

(5) The pond prevents drying out of logs which may cause 
excessive checking under dry storage conditions. 

(6) Bark beetles and other destructive insects cannot breed 

and operate in logs stored in water. 

Log ponds vary in size and location according to mill require¬ 
ments. They may be artificial or natural. Natural log ponds 
include lakes, dammed streams or rivers, and parts of estuaries 
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or tidewater with piers and booms to regulate the flow, separa¬ 
tion and storage of various classes of logs. Many Douglas fir, 
redumod, Sitka spruce, and West Coast hemlock mills are located 
on tidewater. Artificial log ponds vary from small box-like pits 
or dug-out hollows to large ponds over four acres in size. Al¬ 
though hardwoods are generally not water-stored for fear of 
sinkage, there arc many small artificial and shallow log ponds 
made to wash the logs and soften the wood fibers foi sawing. 



FiciUKK 16. A log pond at the ( iid of a logging railroail where the logs arc 

dumped from the cars on a lilted (rack. 


In the colder regions of the Middle West and Northeast, winter 
freezing is prevented by the use of exhaust steam conducted to 
the pond from the sawmill. This process forms what is known 
as a hot pond and is ])articularly suitable for small artificial 
log ]>onds use<l for northein hardwoods, mirthern white pine, 
spruce, and hemlock. 

Log ponds vary in capacity from those liolding only a few 
logs (to serve between the time of unknuling from a truck di¬ 
rectly into the pond and sawing) to those holding several million 
board feet. 

The (pK'stion of water supply is important in some sections. 
In tlic South and Nortliwest there is generally an abundant water 
supply due to heavy precipitation. In the Southwest, municipal 
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water supplies must sometimes be depended upon for water pur¬ 
chased at considerable cost. 

The problem of sinkage is important, particularly with those 
species that become readily submerged. If too many sink, the 
pond must be cleared and the logs must be picked up by a crane 
or an overhead cableway. ]\Iore frequently, logs are raised by a 



Figure 17. General view of a large hardwood mill in the South. Logs 
are delivered to the storage pond in the foreground by truck and logging 
railroad. The jackladder at the left of the log deck supplies logs to the 
mill, which is right-handed. Beyond the mill at the left is an extensive 
yard for air seasoning. Hardwoods are generally air seasoned before they 

are kiln dried at the point of final use. 

homemade raft known as a cataraman. When log ponds be¬ 
come filled with bark and other debris, the water must be re¬ 
leased and the bottom must be dredged out. Sometimes this 
cleaning can be effected without releasing the water. 

Log ponds also serve as a storage place for export timbers 
awaiting shipment, as in the South. They may also be used for 
the storing of flitches and cants that have been manufactured 
more rapidly than the sawmills and veneer or other mills can 
take them. Thus, they are partially submerged and stored in 
log ponds to prevent deterioration while awaiting shipment or 
further manufacture. 










thp: MAxri acturk of lumber 

The Cl.tt.ng of second-growth ti.nber throughout the United 
States causes tl.e sap-stain problem (in connection with logs 
stored on land) to he a rather serious one in some parts of the 
country. Some species such as beech and gum are particular y 
susceptible to .njury from fungi and insects. Season checks m 
such species as oak, hickory, and ash are of great importance 
in connection with dry storage. C’hemicals have been success¬ 
fully used to iireyent fungous infection and checking, ^^hen 
logs are placed in dry stor.age for exiiort, they may be particu¬ 
larly subject to serious deterioration. The sap of red guin is 
specially susceptible to damage as is that of yellow poplar. For 
end coatings, ethyl mercury phosphate mixtures and fresyhc acid 
and filled, hardened gloss oil jiroye to be superior. The United 
States Forest Products Laboratory determined m a study that 
blue stain must haye 'itl'/r. moisture content in the log m order 
to exist and that the stain cannot liye in cells that arc saturated 

with water. 


ELEVATION OF LOGS TO THE MILL FLOOR 

Larf^e ffawrnills euttin*!: 2().(HK) h.f. or nunc daily generally 
re(iuire elevation of tlie logs tt> the second !U)or. For this pur¬ 
pose, log conveyors known also as log havd-ups, jackladders, log 
jacks, and log hoists are used to raise the logs generally from a 
log storage poiul to tlu' main mill floor, 'rids initial or primary 
elevation of the logs is done to facilitate manufacture and provide 
for drive sliaft and other macldnery on the ground floor; lumber 
is a bulky and lieavv commodity for its value. The logs aie 
elevated to tlie log deck from which they move constantly on the 
level or to lower elevations until they are finally graded and 
sort('{l at the rear of the mill for lading in kiln cars, for direct 
loading on freight cars or vessels, or lor air seasoning. 

Some hardwood mills use trams or log cars to haul logs by 
cable from the h»g storage yaial into the sawmills. Derricks and 
cableways are infreciuently used to supplement other methods. 
In Kurope, a hmg, endless conveyin' chain is useil to carry the 
small logs lengthwise from tlie dry Uig yar^l into the sawmills. 
In Sweden and Finland, liowever, large log conveyors arc used 
to elevate the logs from the streams and tidewater bays to the 
second floors of the sawmills. 
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TYPES OF LOG CONVEYORS AND EQUIPMENT FOR THEM 
Log-conveyor equipment includes log conveyors or troughs, 
in which the logs move lengthwise from the log ponds to the log 
decks on the second floor, jack chains, log washers, and miscel¬ 
laneous auxiliary equipment. 

The total elevation may be from 10' to more than 60', depend¬ 
ing upon local conditions. Practically all large sawmills have 



Figure 18. General view of the log pond and jackladder of a large pon- 
derosa pine mill in Oregon. At the left is the power house, with a large cir¬ 
cular refuse burner for disposing of the sawdust and other refuse not 
needed to furnish power for the sawmill. Note the log washer at lower, 

or near, end of the jackladder. 

water storage facilities, either artificial or natural, and there is a 
wide variation in the elevation above the water level. 

The daily capacity of the sawmill, the size of logs including 
diameter, length, and weight, the total lift, the available power, 
and the location are the principal factors determining the nature 
of the hoisting equipment. Aliils generally have one log con¬ 
veyor, which is sufficient for one or two head saws. Two log 
conveyors are required for the largest sawmills, with four head 
saws, each conveyor supplying two saws. In a right-hand mill 
(the head saw located at the right side of the mill as the logs 
progress through it) the log conveyor enters the left-hand side 
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of the mill floor, thus dcliver>ng the logs on the deck which con¬ 
ducts them to the carriage on the right-hand side of the m 11. 

The usual log conveyor or jack chain has a V- or U-shaped 
trough in which an endless chain with log dogs a tached hauls the 
logs lengthwise from the storage area to the deck floor of the 
mill The lower end is hinged from 10' to 40' from the base so the 
log conveyor may be elevated or lowered for repairs or for chang- 
inff elevations of the water in the log pond because of tides, flood 
water, or other conditions. The grade of log conveyor may vary 
from 259^ to 40*/^. The endless chain may be of several varieties 
of round or flat lengths, the size of which depends upon the maxi¬ 
mum weight of logs likely to be raised. 

As the logs enter the sawmill, they are rolled onto the log deck 
by a steam log kicker operated by the deckman or scaler at the 
top of the log conveyor. A bulTer is placed at the end of the chain 
to stop any logs not ordinarily moved to the log deck. This 
buffer, when hit by the logs, automatically stops the log chain. 
The speed of the chain varies with the size of the logs and the 
demands of the mill, (ienerally, the speed is about 50' per minute 
for long logs; for small logs it may be from 90' to 120' per minute. 

A parallel chain haul-up, which elevates logs sidewise instead 
of lengthwise, is sometimes used. This method is generally going 
out of use in favor of the type described above. 

Winches and gearing play very important parts in the opera¬ 
tion of log hoists. The main-drive gear and head sprockets are 
located at the upper end of the conveyor and arc carried by the 
head shaft, whereas the shaft at the lower end of the conveyor 
carries the tail sprockets. Both are subjected to severe strains; 
therefore, the best bearings are used in the main gear and 
sprockets. 

Horsepower required depends upon the total weight of chains, 
the average weight of the logs, the coefTicient of friction, the length 
of chain in use, the angle of incline of the jackladder, the velocity 
of log haul in feet per minute, ami the coetheient of safety. The 
factors governing the daily ca]iacity of the haul-up are speed of 
chain in feet per minute, siiacing of lengths in feet, average length 
and diametei- of logs, and length of working day in hours. With 
wing links si^acetl 4E^' apart and the rate of speed of the chain at 
8()' iK’i’ minute, 19 southern jiine logs 8" in diameter and 12' long 
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will travel up the conveyor per minute, making a total of 11,000 
logs in a 10-hour working day (assuming that the same rate is 
maintained). 

THE CABLE LIFT 

Several mills in the Northwest and a few in the South use the 
cable lift whereby logs are elevated directly from the water or 
from the log car by two steel cables up a sheer 10' to 30' wall to 
the log deck. Usually, there is a cove in the log pond directly un¬ 
der the deck wall. The pond man shunts the logs into it. Above 
the cove on the mill ceiling beams are two steel drums which ele¬ 
vate and lower two steel cables, which hook over the saw deck, the 
other ends being anchored firmly to the mud sills beneath. When 
logs are wanted on the deck, the deckman pulls a control and the 
drums let the cables down into the water of the cove. The logs 
are moved directly over the submerged cables. The controls are 
pulled the other way, and the logs are elevated to the deck floor. 
From 1 to more than 12 logs may be lifted at one time in this 
fashion, the number depending upon their size and length. 

LOG WASHERS 

Several kinds of pumps, usually driven by a 75 h.p. motor, are 
used to clean logs as they ascend the log conveyor. The pump 
and motor are usually set at the bottom of a steel tank, on wood 
to minimize vibration. The water is taken from a screened 
chamber, which is set below, attached to the steel tank. The 
pump sends a 6" stream of water 125 lb. pressure to the washer, 
which is placed part way up the log conveyor. The washer head¬ 
ers are 4" in diameter and there are 7 nozzles on the top header 
and 4 on the bottom. The log washers must have the nozzles care¬ 
fully placed so that both large and small logs are thoroughly 
washed and cleaned of grit, dirt, loose bark, and any other foreign 
or objectionable materials. The nozzles are generally arranged 
so that the water is forced obliquely against the log instead of 
directly against it at right angles to the length of the log. Water 
strikes the log at a force of 100 lb. The deckman, by pressing 
a button, may stop and start the pump. Mills with log washers 
enjoy a substantial saving in saw maintenance. Saws remain 
sharper longer and cut more uniformly. Moreover, the removal 
of dirt and debris from the logs reduces the number of times the 



the manufacture of lumber 

* 11 • 

furnaces must Be cleaned. Tractor-skidded logs are especially m 
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steam boiler available use an inspirator and a iMic co%ered lio 

connected to the boiler, thus securing a higli-pressure stream 

Z"Lr to, lo. -vaolunB. Cl.avit, lto,v, ,.rc „,.,ctn„o. used. 


log deck and machinery 


1 ocs are stored and handled prior to being rolled onto tjte car¬ 
riage for sawing. In the large mills, the log deck is located at the 



c.xmK 19. Interior of n large iloublo-deekci. two-band sawmill in the 
icific Northwest. In tlto ri^ht fort'sronntl is tlio upper end of the 
i:iin from wldch t!ie lojis lire pushed by the lojr kicker to right nnd le ■ 

1 dcsind. At the extnmic left is large timber on the carnage ready to 
) through the large U' band saw. The two band s;\ws are on the ^treme 
ght and at the approximate center of the illustration. Large Dongas 
fir loes are cut on the h ft side and the smaller logs on the right side. 


mill end of the log hoist or jackladdor and is equipped with (1) 
cut-off saws to cut long lengths into the desired shorter lengths, 
(2) one or more log kickers to push logs from the jackladdor onto 
the log deck, (3) the log stop and loader to hold back logs until 
they are needed on the carriage, and (,41 a log turner or nigger 
which is usctl to push logs from the tleek onto the carriage and to 
turn them as requireil by the sawyer. The most important kinds 
of machinery on the log dock are described separately. 
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In all large mills, the mill scaler controls the operation of the 
cut-off saw and log kicker, but the log-stop-and-loader and log 
turner are operated by the sawyer. The mill scaler must keep 
sufficient logs on the deck at all times so that the sawyer will not 
be delayed in operating the head saw continuously. 



Figure 20. Log kicker used on double log deck. The log may be kicked 
off the trough (top of jackladder) to right or left on the double log deck. 

The mill scaler’s responsibility is to keep an even and constant 
flow of logs available for sawing. He generally scales all logs 
entering the mill and keeps a record of the various sizes and 
species on a tally sheet. 

In large mills where there are two head saws, there is a double 
deck, the logs being pushed off by the log kicker in each direction. 
Frequently, long logs are supplied to one side and shorter ones to 
the other or perhaps a division between hardwoods and softwoods 
or between West Coast hemlock and Douglas fir is effected. Where 
the log supply is quite uniform as to size and species, logs are sent 
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indiscriminately to each side. As one enters the mill from the 
deck end, if the head saw is located on the right, it is known as a 
right-hand mill; conversely, if it is located on the left, it is 
known as a left-hand mill. With a double deck, there are gen¬ 
erally two deckmen to keep a constant flow of logs available 



Figure 22. Log loader and deck stop (also known as a log-stop-and- 
loader) with extended arms for a double-cutting band mill. The loader 
is in the position of passing the log to the carriage over the live rolls in front 
of the deck. The lumber on the rolls was made by a backward run of the 
carriage and passes free under the arm while a log is being loaded. The 
arms are usually of cast steel with a wrought-iron extension, though solid 

forged-steel arms may be used. 
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for sawinp;, one on each side. In the very largest mills there may 
he two double decks siiiiplying four head saws. 

T.,og decks generally consist of heavy 12" X 12" up to 12 X 16 
timbers faced with steel jdates or old steel rails. In the largest 
mills steel guides may be used. These decks may be from 8 to 
over 20' long. In smaller sawmills, skills made of logs are used 
in the log deck for the ])urpose of rolling logs onto the carriage. 

The log kicker is operated by steam to push logs from the log 
hoist onto the deck. Operation of this machinery is shown in 
Figure 21. The log-stop-and-loader, also known as a log loader 
and deck stop, is generally of half-moon construction to hold logs 
back on the carriage near the foot of the incline until the sawyer 
is ready for them. Only one end of the log-stop is exposed above 
the dog leek. When the other end is turned on the shaft, with 
three, four, or more arms it literally starts the log on its way to 
the carriage if the action of gravity is not sufficient to release it. 
Thus, the same machinery not only releases the logs, but also 
guides them forward and at the same time holds the next log back 
until the log-stoj) is returneil to its original position. This piece 
of e(|uii)m('nt is also slu»wn in Figure 22. 

Some log decks are etpiiiiiieil with endless chains and traveling 
dogs. luMi logs are required, tlie di'ckman releases the ma- 
chineiy activating this endless chain, thus bringing logs to the 
carriage as needed. 

All of the machinery controlling the operation of the various 
machines on the main sawmill deck is located on the lower floor. 
It is bulky and heavy and ri'(|uires firm foundations and strong 
construction. d'lu’ log kicker, li>g-stop-and-loailer, and log 
turner are operated by steam, ^’ery few important technical 
changes have ai'companied the construction and operation of the 
inachinerv (»n log decks within recent vears. 


CUT-OFF SAWS 

Logs are freipiently brought in from the woods in long lengths 
in order to lower the cost id' logging in both railroad and truck 

s' 

operations. The advantages of bringing long length logs to the 
mill rnav be summarized as follows: 
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(1) Power logging with cable line or tractors is much cheaper 
per thousand board feet; 

(2) The amount and cost of bucking in the woods is reduced. 

(3) Long lengths for special orders may be promptly delivered 
and sawed. 

(4) The lumber product is kept to more uniform lengths. 




Figure 23. Two types of cut-off saws used for cross-cutting long lengths 
or for end-trimming logs on the log deck at the top of the log hoist, or 
jackladder. Above: The usual type of circular deck saw used for small- 
diameter logs. Below: A deck drag saw used for the largest sizes. 


As the market requires very little long-length lumber or timbers, 
these long or tree lengths are generally cut to desired lengths in 
one of two places: (1) at that part of the log pond where the logs 
are guided to the log hoist, or (2) at the top of the log hoist in the 
mill before the logs are rolled onto the log deck. 

(1) The saw near the log pond is generally a drag saw operated 
by steam, gasoline, or electricity. The logs are held firmly in a 
heavy clamp or dogging jaws, and a drag saw of from 5' to more 
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than 8' in length is lowered onto the log. It is operated by the 
pond man. 

(2) The saw located at the top of the slope of the log hoist is 
gcMH'rally a <lrop eirevdar saw, l)\it it may be a drag saw. This 
^^aw is liehl in balance, and by means of a rope or other device 
the scah'r on the log deck stops the log hoist and releases the 



l‘'i(a’iu: 21. .\ (Ira*; .'•aw mltiiii; a Inti*; >iii;ar piin* li>VJ to proiu'r li'Uglh oil 

tlir loir dia'k ol a t'alifornia Siiwmill. 


circular saw at tlie di'sin'd jniint, tlnis cutting a 40' log, for ex¬ 
ample, into two 20' lengths. This circular saw is generally 46" 
in dianu'ti'r or larger as its radius must e\i‘eed the diameter of 
th(‘ largest log. lb'av\- clamps oi* dogging jaws are used to hold 
the log firmly in place until the saw laits through the log. This 
cut-ot’f saw is also usial to butt defei*ti\'e logs, or if special lengths 
ari‘ doiri'd tor anv other laaison. 

('hain cut-olT saws ha\’e aUo been used to a limited extent at 
the top of tlu' l(»g hoist. ’fluMa' is also a band cut-otY saw rc- 
(ptiring onl>' It) h.i>. which will cross-cut logs up to 60" in 
dianu't er. 

'The time re(|uired for drag cut-otY saws to cut a log is shown 
in tlu' fidlowing table: 
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Time Required 


Species 

Diameter 

Minutes 

Seconds 

Oak 

12" 

1 

0 

Oak 

36" 

2 

30 

Oak 

54" 

3 

30 

Ash 

48" 

3 

0 

Douglas fir 

18" 

0 

45 

Yellow pine 

30" 

1 

5 

Elm 

24" 

1 

0 

Elm 

36" 

1 

45 


LOG TURNERS 

In the early sawmills and in present small sawmills, logs 
have been manipulated by hand. As larger and longer logs were 
cut, this method became inadequate. Gradually mechanical 
methods were devised to turn the log on the carriage in order to 
get the most valuable lumber product from it. European mills 
generally saw small and knotty logs which do not require constant 
turning. Because of the presence of knots, crook, decay, pitch, or 
other defects, logs from most American forests require constant 
turning in order to get the best-quality lumber. 

In general, there are four methods of turning logs on the car¬ 
riage. 

(1) Hand Method. A cant hook or other self-explanatory 
means is used. 

(2) Hill-Type Steam Nigger. This machine consists of an in¬ 
verted “T-shaped or nigger bar,” the top of which is below the 
level of the log deck and adjacent to the carriage when at rest. 
This bar is connected to piston rods in two vertical cylinders, 
which, in most mills, oscillate on trunnions to accommodate the 
various positions of the bar when loading and turning the logs. 

When the sawyer admits steam into both cylinders, this bar, 
which is provided with teeth, moves upward, and as the teeth are 
in contact with the log this movement causes the log on the head 
blocks to roll or turn as desired. By manipulating the sawyer’s 
lever, this bar can be used to assist in loading the logs on the car¬ 
riage or pushing them firmly against the knees while they are 
dogged. 

(3) The Simonson Log Turner. This machine is used almost 
exclusively on the West Coast for the largest logs. This device 
has a number of interchangeable cylinders with three or more 
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arms, ^vhich are elevated from the log deck just below the log- 
stop-and-loader and push the log directly onto the carriage. 
When the log is to be turned, an extension arm and hook are used 
to pull the log around to the desired position, and then the pusher 
arms again place the log against the head blocks of the cairiage. 
This turner is operated by steam. 



Fi(iiiti-; 25. ('mss si'ction t)f tlu' loji tlofk of a sin^k' rii;lit-hantl mill. At 
the exti'oine left is' the stt'am loi; kieker, whieli pushes tht' loiis from the 
top of th(' jaikhidth'i* onto tlie log deek. Next is the sloping log deck and 
tlie log-stop-and-Ioa(l«'r. 'Pliis inaelhne, oi>erated hy the sawyer, holds 
l)aek file logs until thi'y are needed on the carriage. Below and slightly 
to the left of the carriage is the steam nigger, and on the extreme right 

is a loLT on the head hlock.s of the 


(4) h'leetric Cant Flii)iH‘r. This machine is used in col.abora- 
tion with the Simonson log turner and was ileveloped at a large 
mill in Klamatli F'alls, Ori'gon. The setter on the carriage, when 
receiving a signal from the sawyer, releases the dogs on the head 
blocks and ])resses a button which automatically and by electric 
iniwer turns tlu* cant on the carriage over 00° onto the lift skids. 
The sawyt*!* tlu'ii puslu's the eant back onto the carriage with the 
puslier arms of tlu* Simonson log turner, and the cant is ready for 
sawing again. 


LOG TURNERS 
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Figure 26. Layout of a single-band mill with a capacity of 30 M.b.f. in 10 hours, showing 
principal machinery and mill parts and listing the crew that operates them. Courtesy the 

Clark Manufacturing Co. 










Figuuk 27. The srttinp: plan of an oseillat inuj t^team nigixor for a left-hand 
mill. At the top (from ri^lit to left) are a loji at the loii-stop-and-loadcr, 
the arm of tlu' steam nigger in a stationary position, and the loff being 
sawed restint; on the head bloek of the earriatie on a heatl-block knee. 
Two types of wheels are nsetl on the saw earriagt'. In the lower part are 
the two piston boxes with arms extending into the central steam nigger, 
which turns the log on the carriage and po'sses it as it rolls from the log 
deck onto tlie carriage and against the knees of the carriage. The siEOs 
of the nigger arm var>' from 6" x S" np to 12" x 1-1" and are 5 in length. 

Courtcsi/ the l^rescott Co. 
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Other methods are occasionally used. 

(1) Mills sawing large, valuable hardwoods such as mahogany 
have overhead log turners consisting of a power-driven rope or 
chain drum. The end of the rope or chain has a steel cant hook, 
which turns the largest logs without damage to them. This turner 
is inexpensive for original cost, installation, and power required 
but it operates too slowly for the large logs of the Pacific Coast. 

(2) Some large mills using electric and Diesel power, when 
steam is not available for a log turner, use a belt-driven, friction- 
operated loader and turner. 

CARRIAGE AND ACCESSORY EQUIPMENT 

Excepting the head saw, no equipment used in a sawmill re¬ 
quires such accurate adjustment, perfect mechanical construction, 
and care in operation as the carriage. It is constantly subjected 
to the most severe strains in service, and every part must be sub¬ 
stantially constructed with great precision. It must at all times 
retain proper alignment to produce accurate lumber. The carriage 



Figure 28. Cross section of a carriage showing the two types of wheels, 
the construction, and the saw line. The head blocks on which the logs 
rest to be sawed vary from 30" to 60" in length. Courtesy the Pres¬ 
cott Co, 
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equipment must have every time-saving convenience, for it is in 
the proper loading, adjusting, and turning of the log on the car¬ 
riage that time is gained in producing lumber. And time lost or 
gained means a profit or a loss for the operator. As the log is 
rolled on the carriage by hand in small mills, or by a log turner 
in the large mills, it is firmly placed on the head blocks and 
against the knees. Various types of dogs hold it in a vise-like 



Figure 31. Air tapering device used for taper sawing irregularly shaped logs 
and also for sawing hardwood logs into quarter-sawed lumber. This ma¬ 
chine operates mechanically and eliminates the hazards connected with 
hand tapering on carriages. Courtesy the Prescott Co. 

grip. The log must be securely held on the fast-moving, quick¬ 
starting, and quick-stopping carriage as it shuttles from log deck 
to saw and back. 

The principal parts of the carriage are (1) head blocks, knees, 
and dogs; (2) setworks; and (3) drive and accessory equipment 
such as the bumper, feed, and wheels. There are many kinds of 
equipment used on the carriage and therefore, no attempt is made 
to describe every type. The carriage is operated in large mills 
by one setter and from one to three doggers, depending upon the 
size and length of logs and equipment facilities. 

The carriage is usually from 14' to 24' in length, with a maxi¬ 
mum distance between the saw line and the face of the knee of 
from 25" to 48". Carriages for large mills are 20' or more in 
length and have a maximum distance between the saw line and the 
face of the knee of from 38" to 84". 
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Recently the tendency has been to have a carriage operated by 
one man. Power for tlic set works is generally pneumatic in large 
mills, the carriage itself being powered by electricity or steam. 
Steam is generally used to secure quick starting, stopping, and 
reversing of the carriage, which is mounted on wheels, as directed 
by the sawyer; a long piston rod is the agent that moves the car¬ 
riage. In the smaller mills, the set works are hand operated, be- 
ing cither the single- or the double-acting type. 

HEAD BLOCKS AND KNEES 

The head blocks consist of heavy steel bars resting on the car¬ 
riage framework and securely bolted to it. A shaft extending 
from the front to the rear head block permits the knees to be 
advanced and receded as desired according to the size of the log 


Operators seat 
Foot pedal 
Air valve 



Plan View 


Dogging 

cylinder 



Top dog 
tooth 


Bottom dog 
tooth 


End View 

FieuRi-: 32. Tliro('-l»li)(k paniiiixo with a knee for Si^wing ennts, 

used in largi' Pacitir t'oast sawmilU. Ctnirit .< 1 / tfn' Allis Cholnu'rs 

jiu lurlihf Co. 
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or cant. Head blocks must be of very rugged construction to 
resist the heavy strains of logs weighing up to several tons apiece 
being pushed against them. 

The head blocks are of two types, the rack-and-pinion, and the 
screw-block. A shaft extends from the front to the rear head 
block, is attached to the setworks, and is fitted with a pinion 



Figure 33. Two styles of carriage rails used in large sawmills. Above: 
The two types of heavy rails used in the largest sawmills where 60-lb., 
80-lb., and 90-lb. rails are used. The V-type on the right is used to keep 
the carriage in alignment, and the offset provides for clearance on the 
return or gig run. Below: Two 45-lb. rails used in smaller mills. 

inside the head block. In the screw-block, the head blocks are 
fitted with screws extending the full length of the blocks and are 
geared to the set shaft. The knees are moved forward and back¬ 
ward on the head blocks by the setter a length depending upon 
the size of the log or cant. 

A taper-set quadrant-and-lever are generally attached to en¬ 
able the dogger to move a given knee a certain distance in front 
or back of a central position. This is to permit logs with flaring 
butts or serious taper to be sawed in a line parallel to the bark. 
After the log has been slabbed on one side and turned, all knees 
are again set in a normal position in relation to each other. In 
the smaller mills, parallel bars or false knees are used. 
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DOGS 

Various types of dogs operated manually, by compressed air, 
or electrically are used to hold the logs firmly against the faces 
of the knees. They are tapered at one end to a sharp point to 
enable the dog to “bite” into the log. The dogs are mounted 



Fiourk 34. Left: Crosj< section through a knee and incorporated dogs. 
liight: Cross section throiigli the rear end of a head block and a taper 

attachment, showing provision for adjustment. 


within or adjacent to tlic knee, and one set operates upward and 
anotlier downward. In addition to the smaller dogs, a large dog 
known as a hammer dog with a weight on the back end is used to 
hold logs firmly in place until the first slabbing is removed. For 
mills that specialize in cpiarter-sawing, there is a quarter-sawing 
log dog used. This will liohl a V-shaped cant securely and when 
not used can be swung to one side of the knee. jNIills of small 
capacity generally employ a single-tooth dog. There are other 
types known as duplex dogs and vacuum dogs, recently intro- 
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duced on the West Coast where they are primarily used for logs 
of large diameter. Electric dogs are also used on the West Coast 
for logs of large diameter. Each set of dogs is operated by a 
separate electric motor. 



1 inch 2 inches 3 inches 4 inches 5 inches 6 inches 



7 inches 8 inches 9 inches 10 inches 11 inches 12 inches 



IH inches 2^ inches IH inches 2H inches 


Figure 35. Code of hand signals for sawyers and setters. These are only 
a few of the signals commonly used. When the log is to be turned, the 
sawyer raises an open hand with palm outward and then drops it to his 
side. When the log is to be set for cutting a slab, he raises his closed 
fist and holds it up until the log has been set in the proper place. Each 

sawyer may have some special signs of his own. 

OPERATION 

The carriage is shuttled back and forth by the sawyer. On the 
carriage itself, the various parts are controlled by a setter, who, 
from a central switch, operates many controls and levers to regu¬ 
late the positions of the head blocks, knees, and dogs, if he is the 
sole operator. He receives signal directions from the sawyer as 
to the next position of the log on the carriage and the thickness 
of lumber or timbers to be cut and other instructions incident to 
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Ok* sawinf^ ])rocc'ss. IIo must bo constantly alert, lie must know 
tlu’ (*ss(*ntials of ^radin^, and Ik* should have an excellent knowl¬ 
edge* of the* best way to turn and saw a lo^i to get the highest 
(|uality as well as the niaxiinuin (juantity from each log. 



I'KK Ki; o(i. I lu‘ in()s( iliaiuatu- o{»riatuii\ in tlu* sawmill is at the lu\ul risi. 
Ki* 1 h(' lirail saw. wlicia' I hr loi; i> In ';! I'rokrn down. 'I'lus srt'nr at Klamatii 
I'aMs, ()rriion. shows t)nr ot tlir ti'ur lira*! saws lu a mill that lails rliiotlv 
I'ondriosa j'liK'. I lu“ saw is itioihnl im l>o(h < dui s aud l Uls in both iliree- 
Iioris, I in' man at tin* Irlt- is tiu' srtfrr. w lu> ino\ rs and Iniais U>g;s b\’ 
Miraiis o( j'owrr niarhnurw aia’oidniiX to •'imials liixt'n l*V the Siiwvor. 
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I lieia* may he oiu* or iiumi' doe:gt'Vs to adiust the loiz into ]ii>si- 
tion on the hKudes and to clamp down the doc:s that hold the log 
li 1 nd \ in posi t ion w hIh' 11 is heing sa\\ ed. I'lu* doggt.'i‘ may aIsii he 
kiutwn as a earnagt' setter, and a sctti'r is also kiuwvn as a block 
^^'Itei. I Ik' dogger must he experienced in the use of a cant 
Inads. and pea\ \ cspci ially in small ^aw nulls wlu're much manual 
labor is nainircd. In some -mall nulls ,logs are coupled 
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together and operated by one man at one lever. Each block setter 
generally works as a dogger for a considerable time to acquire ex¬ 
perience. The work as block setter requires considerable alert¬ 
ness of mind, strength, dexterity, knowledge of grades, and re¬ 
sponsiveness to the signals of the sawyer. 

The speed of the carriage is exceedingly high, 1,000' per minute 
being secured as a maximum when receding, and 400' per minute 
being the maximum when medium-sized logs are being fed 
through. Feed speed varies with the species, size, and condition 
of the log. Hard maple and oak require a relatively slow speed; 
soft pines may be sawed rapidly. The depreciation on the car¬ 
riage and its equipment is generally figured at 5%, the estimated 
life being about 20 years. 

FEED WORKS 

Three methods are generally used for driving sawmill carriages; 
(1) the friction feed, (2) the twin-engine cable or wire-rope feed, 
and (3) the direct steam feed. The first is found only on small 
carriages and is chiefiy used with small mills. A simple form of 
the second type is used by small mills and a special type is used 
by the large mills where extra long carriages for long logs are 
needed. The third type, steam feed, is in very extensive use at 
large plants that handle logs of average lengths and those up to 
40' in length. The carriage is propelled from the log deck to the 
saw and back in the larger mills by a long piston rod in cylinders 
from 8" to 16" in diameter. Generally, logs more than 20' in 
length are not sawed, but on the West Coast logs more than 100' 
long are sawed under exceptional circumstances. 

For small sawmills, the variable friction-belt feed is generally 
used in connection with a cable drive. It is much slower than 
the steam feed but much less expensive for installation and oper¬ 
ation. For exceptionally large and long logs a twin-engine feed 
may be used. The opposite ends of the cable are connected to 
the extreme ends of the carriage, and the power is supplied to a 
drum around which the cable is wound. All “fast” mills use the 
direct steam feed. 

CARRIAGE BUFFERS 

There are usually four carriage buffers to serve as a cushion 
and to reduce the hazard of accidents, should the steam feed be 
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out of control. The buffer generally consists of a cylinder, a 
piston, and a piston rod and works on the principle of air com¬ 
pression. There are also spring and combination forms of buffers 
or bumpers. 


SETWORKS 

Sctworks regulate tlie size of the board or slab to be cut. In 
all large mills, jiower setworks are provided, operated by air, 
steam, or electric motor. They may be operated by Imnd lever 
in small mills. 


WHEELS 

Log carriages are mounted on trucks or on a number of axles, 

each having two or more wheels. On the Pacific Coast carriages 

may have two or four wheels per axle to su]>jH>rt the heavy loads. 

The wheel nearer the saw has a flat tread, whereas the wheel on 

the opposite side of the axle shaft has a V-grooved tread to fit a 

si)ecially made V-planed guide rail. This is designed to eliminate 

any lateral movement of the carriage axles on the carriage itself 

which would result in inaccuratelv sawed lumber. 

% 

CARUIACIE OI-'FSIUr 

In large-band sawmills tliere is a carriage offset, which is gen¬ 
erally operated nu'chanically and automatically. It may also be 
operated electrically or ])neumatically. The offset throws the 
carriage away from the saw line automatically on the return or 
gig run, to prevent the log or timber from contacting the saw and 
perliaiis lorcing it off the band-mill wheels. The offset is only 
used in connectitm with single-cutting baiul mills, as there is no 
danger from tlie gig lun with circular saws ami wliere double¬ 
cutting band saws are used the teeth on the back of the saw 
insure' a clearance cut, if necessary. Sliver-teiotli saws were de¬ 
signed to eliminate ollsets. Sliver teeth are shorter than usual 
cutting teetli arid are not swaged. Offsets are an important cause 
of iniscut (misshapen) lumber. 


LOXC C'ARRIACKS 

In sawmills specializing in long lengths, timbers more than 40'’ 
long, automatic couplings are useel when the carriage is made into 
two or more sections. A sawmill in ^^’aslungton is eouiov^od to 
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saw logs more than 100' in length. For such logs, several coup¬ 
lings are used to extend the carriage to the desired length. From 
one Douglas fir log, a timber 6' X 6' X 150' was once sawed. 

CIRCULAR SAWS 

The saw is one of the earliest tools, dating back to the stone 
age when small flakes of flint notched by chipping constituted 
the first saws. Later, bronze and steel saws were gradually de¬ 
veloped. The first patent for a circular saw was granted in Eng¬ 
land in 1777. These early saws with roughly hammered teeth 
were very inefficient. The introduction of steam as a source of 
power gave the necessary impetus to the use of the circular saw 
with thinner blades and more rapid speeds. A result was the de¬ 
velopment of the gullet-tooth saw, providing larger sawdust 
chambers. The old solid-tooth saw gradually gave way to the 
inserted-tooth saw in wide use today, especially in small mills 
and those of light power where the cost per thousand feet for a 
filer and filing equipment would be excessive. Recently, various 
forms of teeth for cross-cutting and ripping have been developed. 

Circular saws are used as head saws, and also as edgers, trim¬ 
mers, and slashers and for resawing, cross-cutting, and other 
purposes. 

The great disadvantage of the inserted-tooth circular saw is 
its wide saw kerf, resulting in a serious loss in the form of sawdust. 
It also cannot be used for extremely large logs. In 1946, a circu¬ 
lar saw 110" in diameter was developed for use on the Pacific 
Coast.* 

Much thinner saws are being developed in an effort to elimi¬ 
nate wastage due to wide saw kerf and still maintain proper ten¬ 
sion in the saw itself. The prevailing kerf with circular head saws 
is but they sometimes cut as wide as %6"> and lately some 
are being used of 6 and 7 gauge, generally with a %" saw kerf.f 

Although large sawmills have generally abandoned the circular 
saw in favor of the band saw, the circular saw is still in use in 
some of the large mills of the Pacific Coast and southern states 

* A circular saw 132" in diameter was manufactured in 1926 but has never 
been used commercially. 

t Gauge of a saw refers to the thickness of the blade and is expressed by 
numerals, each of which represents a definite fractional part of an inch. 
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where cheap stumpage does not make the loss of sawdust a serious 
consideration. Where relatively large quantities of low-grade or 
small logs are handled, as in the small portable mills, and maxi¬ 
mum daily output per crew is desirable, the circular saw is still 
in wide use. With the tendency to increase the number of small 



Fiouhk 37. Iron-husk circular saw with sclf-containctl top Si\w. Some 
larRo Siuvinills on the West Coast use circular hcail saws. The top saw 
i.s generally one-half the diameter of the main saw and will rotate in the 
same din'ction or in reversi' motion as desired. C^ourti ay the Prescott Co. 


producing units, it is likely that tlio circular saw will continue 
as an important factor in lumber ]>roduction. 

The circular saw is principally used as a head saw cither of the 
single or of the d(uible type. The double saw is required when 
large logs are sawetl. An output of from 10.000 to 250,000 b.f. 
per S-hour day is (d)tained fri>m circular head saws, the exact 
amount depending upon the species and size of logs handled and 
the auxiliary sawing ecpiipment. In some of the larger mills cut¬ 
ting floated or ground-skidtled Uygs, a rock saw is auxiliary to 
the head saw. The rock saw is belt driven and hnvered as needed; 
it is suspended about 2' to o' in front of the bead saw and cuts a 
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kerf wide or wider through the bark along the top of the 
log, thus removing grit, ice, dirt, metal fragments, stones, and 
other debris, which otherwise would dull the head saw. The rock 
saw is used principally in sawing logs on 
their first run. When the saw is not needed, 
a weight from a pulley lifts it into its usual 
position. 

Edger saws are now made in both the 
solid-tooth and the inserted-tooth types 
with the trend toward the latter because 
they keep their diameter. The diameter of 
a solid-tooth saw is reduced each time it is 
sharpened. Edger saws range in diameter 
from 14" to 30", have a 6 to 10 gauge, have 
swage teeth, and cut a kerf varying from 

to 



^ 4 " 


Trimmer saws are generally of solid-tooth 
type, hollow ground, and spring set, vary¬ 
ing in diameter from 8" to 30" and in gauge 
from 7 to 12 with a kerf of Yiq" to % 2 "- 
Trimmer saws (cutting across the grain) 
do not perform so much work and are not 
in such constant operation as the edger 
saws; therefore, they do not need to be 
sharpened as frequently. Slasher saws are 
of the spring-set, solid-tooth type; w^hen 
new they range from 36" to 48" in diameter 
with a 6 or 7 gauge. Deck cut-off saws are 
either solid- or inserted-tooth type with 
diameters up to 84". They cut a Yiq" to 
Vie" kerf and the gauge is usually 6. 

The maintenance of an efficient sawing 
condition is essential for the best perform¬ 
ance. The saw must be kept running truly and saw teeth should 
be kept sharp. All teeth must share equally in the work of cut¬ 
ting. All teeth should have equal hook, top bevel, set, and depth 
of gullet. 

The following are the principal advantages of the circular saw 
as compared with the band type for head-saw purposes; 

(1) The initial cost is lower. 


Figure 38. Types of 
saw teeth used on 
trimmers and slashers. 
Above: Correct bevel 
on circular-saw teeth 
used in cross-cutting 
hardwoods. Soft¬ 
woods require a longer 
bevel, as on trimmer 
and slasher saws. 
Center: A circular 

saw for overhead 
trimmers. Below: Saw 
for an undersliing 
trimmer where the 
saw rises above the 
platform as the board 
passes over it. Cour¬ 
tesy Henry Disston & 
Sons. 
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(2) The circular saw requires approximately one-half the cost 
for filing and tensioning that the band saw requires, or even less. 
Filing and inserting new teeth can be done so easily that they do 
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Ceiling (Edge Beading) 
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Bevel Siding 
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FKJUHK 39. Some of the more 
corninon pattc’rna inailo l>y saw¬ 
mills (hat arc ociuijipcd with 
<lr>' kilns, ])lan('rs, and other rc- 
manufaetnring facilities. 


not require a highly skilled me¬ 
chanic. 

(3) The cost of fileroom 
equipment, maintenance, and 
operation is considerably lower. 

(4) Less skill is required in 
adjustment and operation, and 
there is less damage to the circu¬ 
lar saws when logs contain 
gravel, nails, dirt, or other for¬ 
eign materials. 

The disadvantages of circular 
saws are as follows: 

(1) The wider saw kerf re¬ 
sults in greater loss of wood in 
the form of sawdust. This loss 
may not he an important factor, 
however, depending upon the 
value of stumpage and associ¬ 
ated considerations. 

(2) The circular saw requires 
more power in operation because 
of the angle at which the teeth 


.strike the wood and the wider kerf. 


(3) The circular saw is not adaptable for extremely large logs 
or for cutting wide boards. 

(4) The annujil cost for saws per thousaml board feet may be 
larger for circular saws in large production mills because of the 
number of teeth that must be replaced. This consideration ap¬ 
plies to inserted-tooth circular saws. 


BAND HEAD SAWS 

The band saw consists of a continuous band of steel, with teeth 
on one or both etlges, mounted on two wheels, one of which is 
above and the other below, the cutting field. Power is applied to 
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the lower and heavier wheel, which acts as a flywheel, driving the 
saw downward through the log as it is fed on the carriage. 

Because of the narrower saw kerf and greater accuracy in saw¬ 
ing, it has supplanted the circular saw as a head saw in most 
large sawmills. It was invented in England in 1808 and was 



Figure 40. Cross section of a 48" log on the carriage as it passes through 
large band saw. This diagram shows the method of mounting a band saw, 
the two different types of wheels supporting the carriage, direct steam 
feed, and other details. Courtesy the Clark Manujacturing Co. 

at first driven by water power. Many changes and improvements 
were made and it was not until the latter part of the nineteenth 
century that it received wide recognition and adoption with the 
increased lumber production of the Lake States. 

There are both left- and right-hand band mills. Thus in a 
left-hand mill, the log to be cut is on the left of the mill as it 
moves away from the log hoist that brings the logs into the mill. 
The band head saw is located immediately forward of the log 
deck from which the logs are rolled onto the carriage. 

Band-saw wheels vary in diameter from 42" to 12'. Saw 
lengths vary from 24' to 70'. Power varies from 75 h.p. to 400 h.p. 
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Because of the comparatively thin blade, which creates little fric¬ 
tion, band saws require relatively low power to operate. The 
length and gauge of band saws are governed by the size of the 
sawmill, the kind and size of timber being sawed, and the skill 
of the saw filer in maintaining saws in proper condition. 

The gauge for the standard-log band saw is from 12 to 20. In 
width, the saws range from 8" to 18". The usual band saw is 49' 
long and 12" wide, if it has single edge; it is 14" wide or wider 
if it is double bitted. The teeth arc from 1" to 3" apart, measured 
from point to point. The gullet is from fo deep. The 

arrangement of, size of, and distance between teeth depend upon 
the kind of logs sawn and their condition, whether they are wet, 
dry, or frozen, and on the average size of the logs. 

The saw blade is held to a straight, unswerving course by a 
strain device lifting the upper wheel with a pressure of 4,000 lb. 
to 20,000 lb. The saw is also steadied and held in line by an upper 
and lower guide, usually made of wood or babbitt. The upper 
guide is usually of the pressure type and set from Y/' to 1" for¬ 
ward from the face of the upper wheel. Either a ball-bearing roll 
or wood blocks arc used. The saw guide may be raised or lowered 
by the sawyer depending upon the size of log or cant being sawed. 

The capacity and speed of band saws vary directly with the 
species being sawed, the product desired, such as boards, dimen¬ 
sion, or timbers, and the size of the saw blade. Sawing capacity 
varies ordinarily from about 2,000 to 8,000 b.f. per hour. A band 
mill cutting pine of various species generally uses a saw speed 
of from 10,000 to 12,000 linear feet per minute, whereas for 
hardwoods from 7,500 to 9,000 linear feet per minute is used. 
Saws vary in cost from S2.40 per running foot for an S" blade up 
to S7.60 per running ft>ot for a 10" blade for single-cutting saws. 
Thus the cost of a single band may be even more than $800, 
depending upon its material, length, and width. 


For resawing 
vertical and hori 


l)urposes, there are two kinds of band resaws: 
zontal; the two kinds are tlescribed later. These 


are used for resawing thick slabs and cants and are intended to 

lelieve the head saw ami add to the daily production. Their 

bases are moveable and so any thickness of lumber desired can 

be sawed. 1 he band slabber or horizontal resaw is commonly 
used in the large mills. 
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The most important single advantage of the band saw is its 
thinner blade, which results in less wastage of good wood in the 
form of sawdust and less time and power spent to complete the 
same amount of work. Furthermore, the circular saw can only 
cut logs up to 4" less than one-half the diameter of the saw 
unless a top saw is used. Band saws used at a large redwood 
mill at Scotia, California, can cut logs up to a diameter of 84". 
Thus, the superiority of the band mill in cutting logs of any size 
has been amply demonstrated. Increased precision in manufac¬ 
ture permits less excess thickness and renders unnecessary allow¬ 
ance in thickness for surfacing to standard thicknesses. 

Band saws are much more delicate in sawing procedure than 

circular saws. If a log is forced into a band saw too rapidly, it 

may rend it entirely from its supporting wheels, whereas, the only 

damage done to a circular saw by unduly forcing the log into the 

saw is slowing down and decreasing in efficiency of sawing. Band 

saws are much more susceptible to breakage and injury by nails 

and other forms of metals commonly found in second-growth 

timber, particularly in the East and South. Like a new pair of 

shoes or a new automobile a new band saw must be “broken in.” 

On its first run, its speed and tension should not be too great. 

About 90% of all saw breakage occurs within the first five or ^ix 
runs. 

Common or usual causes of band-saw breakage are: (1) the 
incorrect tensioning of the saw by filer (the most common cause); 
(2) a stiff strain usually caused by clogging with sawdust, or too 
little or excessive saw strain (correct strains are given by band¬ 
saw makers); (3) wheels being out of alignment and attempts to 
correct this fault with the guides; (4) worn condition of the 
wheel faces, which should be ground flat once a year; (5) strik¬ 
ing iron embedded in the log. Saws also wear very quickly if 
dry logs with sand and gravel in the bark are sawed. Other 
factors that may strain the band are bending, expansion and con¬ 
traction due to friction, and vibration. Many sawmill operators 
advocate running water on a band saw while it is in operation 
in order to cool the band and facilitate cutting. In pine mills, 

water is often run over the saws to prevent the accumulation of 
pitch on them. 

An important forward step in the use of band saws was made 
in 1926 with the first direct motor-driven head saw. This type 
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of drive has the advantage of low-cost maintenance, elimination 
of belt and bearing trouble, and the maintenance of a constant 
speed. Since then, the double-motor drive has been introduced, 
Tliis has two motors witli a high and low S]ieed attached to the 
same belt. Other recent improvements are the brake, which can 



l uitaa: 11. Intt'iior of lariio liardwooil sawmill in llu' South, cuttinji yellow 
]><»plar. At l(“l( is tlu’ saw\a“i‘ wlio ivpilales the inovi'inent of the c:ir- 
liajie and steam ni;ri;i'r with two h'vers and of the log-stop-anil-loa<ler by 
means ot a loot ennlrol. At tlu' right. tlte hni is llie si'ttt.'r (seated in 
th(' center) who reiiulales the loi; on tlie lu'ad blocks, and two iloggcrs 
wlio operate tlie doj;s oil llu' kina's. l)n tin* blackboard at the right and 

abo\ (' the setter art' spi'cial ord('i*s for tlu' sawN'cr. 


stoj) a saw in -lo seconds, tlie addition of narrow bearings as 

standard (Hpiipment, and the elimination of vibration. A minor 

improvt'uu'iit in the teeth removes tlie sawilust as it proceeds 
tiirough till' cut. 

A summaiy ot the ad\antages hand head saws as compared 
with circular saws foihtws: 

n ) \\'aste due to saw kerf is only to instead of 

to with the circular saw. Actually, the sawing waste has 

been leduced to about loS tit the volume wasted with the cir¬ 
cular saw. 
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(2) The band saw requires less installed power for large out¬ 
put mills. 

(3) The actual cost of saws per unit of time or unit of pro¬ 
duction in board feet is less. 



Figure 42. General view of the interior of a right-hand, single-band mill. 
On the left, on the carriage, are the setter and the dogger. In the rear 
center are the sloping log deck with the arms of the log-stop-and-loader. On 
the left of the saw is the sawyer: he has one hand on the lever that regu¬ 
lates the steam fed into the piston box of the steam feed, which controls 
the movement of the carriage, and his other hand controls the action of 
the steam nigger. On the right is the off-bearer, known in some mills 
as the tail sawyer, who guides the cut lumber and slabs onto the live rolls, 
and keeps the saw free of refuse such as bark, strips, and offal. Courtesy 

the Allis Chalmers Manufacturing Co. 

(4) Larger logs can be sawed without the special sawing equip¬ 
ment required with circular mills, 

(5) Wider boards may be sawn to take advantage of special 
market requirements. 

(6) The band saw operates at faster sawing speeds. 

The length of life of a band saw is about 5 years when it is 
continuously used and depends upon the care and handling it re- 
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ceives. The repairs on continuously used saws may be prohibi¬ 
tively excessive after a 5-year period. When not in constant use, 
band saws are frequently immersed in oil or are heavily treated 
with oil and stored in a dry shed. Band saws running at high 
speeds and used continuously should be filed about every two 
hours. Saws are often changed three times a day, generally at the 
noon hour and during a change of shift. 

About twice as much lumber is sawed with band saws as is pro¬ 
duced by circular saws in the United States. In the past, band 
saws have been associated with large mills and circular saws with 
small mills. With the tendency toward the increased installation 
and use of the small sawmill, the trend is to use more and more 
circular saws. However, with the increasing development of the 
small band mill, there is a tendency to offset this trend. 


DOUBLE-CUTTING BAND SAWS 

Saws with teeth on each edge to cut logs on the backward as 
well as forward run of the carriage have been used since 1898. 
They have not been widely adopted. Theoretically, they save 
time by cutting logs when the carriage moves in each direction. 
Actually, the cut is not much greater than for single-cutting 
bands; generally about 20% to 269^ more under comparable and 
average conditions. They are adapted for cutting lumber 
from straight and symmetrical logs and for cutting long export 
timbers from tree or long lengths where a large cubic average is 
desired, as at Centviry, Florida. 

The disadvantages of the double-cutting bands are: 

(1) When logs vary in quality, size, and nature of product, as 
Douglas fir, southern pine, and hartiwood cut for the domestic 
market do, there is little opportunity of saving time by cutting 
tin the gig or return run. 

(2) When the log must be turned after the forward cut, the 
carriage must he returned without cutting. If there is frequent 
turning, much time is lost without adding to the lumber output. 

(3) The mill must be designed to handle lumber cut on the 
return or backward run. ^^dlen slabs or boards are dropped on 
the live rolls tliey must pass the baiul saw, and extreme care must 
he exercised to avoid acciilents. 

(4) A highly skilled, experienced, and well-paid saw filer must 
he emiiloyed. Many mill superintendents express the opinion 
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that this is the greatest single factor against the use of double¬ 
cutting saws. 

GANG SAWS 

Gang saws are of three types: (1) the round or circular gang; 
(2) the Scandinavian gang; or (3) the American or sash gang. 
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Figuhe 43. Wickes sash gang, showing main parts 

Brothers. 


Courtesy Wickes 


The last type is installed in many of the larger mills that produce 
flooring and quarter-sawn products from cants and flitches made 
by the head saw. Mills that are primarily board mills and do not 
desire quarter-sawn stock do not generally use gang saws. 



so 


THE MANirFACTURE OF LUMBER 


The circular gang, sometimes known as a rift or strip circular 
gang or bull edger, has a battery of saws from 24" to 30" in 
diameter mounted on a single arbor, spaced for 1" or 2" stock, 



FujiMin -11. Sfandiieivian siijM'i* 36" gang saw of the latest design. It fs" 
Micccssfully in llie Douglas lir region for making boards and dimen¬ 
sion frotn the smaller logs. CourU'st/ tfic Mill linfjinccriiuj it* Supply Co, 


and cut from a cant S" or less in thickness. It is used for resawing 
cants made from logs 0" to 15" in diameter and has boon largely 
replaced by the sash gang. The feed speed is generally per 
re\o!ution of the saws, which run at l.bOO to 2/200 r.p.in. Tho 
circular gang sawing (>" cants and proilucing 10 boards per cut 
will produce S.OOO fo 10.000 b.f. per hour. 
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The Scandinavian gang, which is the common type throughout 
Europe, is built for speed, light work, high production per man- 
day, and saving in wastage. The round log is directed against the 
saws which cut on the down stroke. Usually 8 to 12 saws are 
used, spaced to saw 1" or 2" lumber. This gang is designed 



Figure 45. Two slabbed logs or cants about to be sawed in the sash gang 
saw of a large sawmill. These gang saws are generally set to saw inch 
lumber. Frequently cants 3", 4", and 6" thick are cut on the head saw 
and sent to the gang saw, which produces quarter-sawed flooring boards 

3", 4", and 6" wide, respectively. 

primarily for small, sound-knotted logs and is in use in several 
mills on the West Coast. The larger gang saws have a sash width 
of from 22" to 34". 

The American gang or sash gang saw is of the oscillating type. 
In the Lake States region, it was formerly common practice to 
stack as many as 9 cants 3' high and 3' wide and run them 
through a gang at one time. Now two or three tiers of cants are 
usually run side by side. A single gang mill using a 20" X 48" 
sash gang may produce an average of 50,000 b.f. to over 60,000 
b.f. per day. This gang is operated by one gang sawyer and one 
lineup man. The latter prepares and straightens the load ahead 
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of the saw. The gang saw operates at a speed of 230 strokes per 
minute with an average feed of per stroke. The gang saw 
lasts an average of 26 single-shift months per set. These saws are 
up to 48" long, 8" wide, and up to 13 gauge. They are often worn 
down to 4" in width before being discarded. When arranged for 
1" lumber, the larger gang saws have up to 40 saws in one sash. 
Saws usually are changed every 4 hours. The length of the stroke 
is up to 20", and the feed is 21 per minute. L^p to 400 h.p. is 
required to operate each machine. The usual gang saw will pro¬ 
duce from 10,000 b.f. to 12,000 b.f. per hour. Cants vary in 
thickness from 4" to 12". 

The output behind a gang saw goes directly to the edger and 
trimmer saws and then to the green chain or kiln stackers. In 
the larger West Coast mills a gang-saw crew consists of one crane 
man who operates the crane to put the cants in proper position 
for the saw, a crane spotter, a sawyer, a trimmerman, a trimmer 
lineup, a rip separator, a resaw separator, a strip puller, and a 
grader. 

The great advantages of a gang saw are accuracy of lumber cut, 
increased volume production, ability to saw cants into quarter- 
sawed lumber, and low cost jier unit of production. 

Gang saws should not be usetl where the largest possible cut of 
clear boards is desired unless clear cants are cut on them. If 
low-gratle cants arc to be cut, all of the clear lumber should be 
removed from the log before the eant is developed. Gang saws 
are seldom found in iiardwood mills. They are frequently used 
to saw clear eants from the outer jiortions of logs for flooring and 
other quarter-sawed lumber, especially in Douglas fir and south¬ 
ern pine mills. 

SAW FILING 


Saw filing is one of the most important operations in a sawmill. 
In large sawmills the filing room is generally located in a third- 
floor room above or near the head saw. When it is so located, 
band saws can be elevated to the filing room and dropped from it 
(.iireetly to the head saw. In some large mills, and in small saw¬ 
mills, the filing room is located on the main mill floor in a separate 
room, generally opposite the head saw. 

Next to the sawyer, the band saw filer is the most important 
man in a sawmill because not only must the saws be kept in a 
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sharpened condition, but the tension for the various speeds must 
be maintained in proper condition. The filer is sometimes the 
highest-paid man in the mill. 

In large modern mills saw filing is done mechanically, particu¬ 
larly for band saws.* 

In order to understand band saw filing there are various parts 
of a saw which require definition. The gullet is the depressed 
or cut-out area between two adjoining teeth. Spacing is the dis¬ 
tance between the cutting points of two adjoining teeth. Depth 
is the distance from the lowest part of the gullet to a line even 
with the cutting points of two teeth. Hook is the angle that the 
inside of the tooth makes with a line perpendicular to the front 
line of the teeth. Back is the angle that the outside of the tooth 
makes with the line joining two teeth. On most band saws, the 
hook is 30° and the back is 16°. Bevel is the angle of the cut 
of the tooth in circular saws. Set is the term used to denote the 
condition of the tips of saw teeth. There are two kinds of set: 
spring set, which is the bending out on different sides of alternate 
saw teeth, and swage, which is the rolling out of each tooth tip 
a slight distance on each side. 

The process of sharpening band saws is generally known as 
gumming. Machines for sharpening both band and circular saws 
operate automatically. At each forward movement of a band 
saw, an emery wheel fits into the gullet; the grinding wheel 
goes up and down vertically while the saw progresses around 
the sharpener horizontally. The saw filer inspects the teeth as 
the saw is ground to determine if the teeth need swaging. A ma¬ 
chine known as the swager is used to perform the swaging oper¬ 
ation on each tooth. Large sawmills generally have from 10 to 40 
saws on hand at one time. 

All saws in the sawmill are sharpened in the saw-filing room, 
including edger, trimmer, slasher, cut-off, and other saws, as well 
as the head saw and the resaws. The automatic rip and cross-cut 
circular-saw sharpeners are handled similarly to sharpeners for 
the band saws. 

The filer must observe that none of the gullets in a band saw be¬ 
comes sharp angled instead of round or oval-shaped, and that they 

♦The problem of saw filing is a very large, intricate, and complex subject, 
and only an elementary discussion of the problem is included here. 
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ar(‘ not c*ascfiar(l(‘n(Ml in tlu* ^rindinj^ proross. If sharp angled, 
the saw may crack l)c(“ause such a gullet cannot remove the saw¬ 
dust cfhcicntly, and it may clog the gullet. When a saw first 
coiiu's t(i tiu‘ hlinu room, the filer careftdly inspects it for cracks, 
broken or damagt'd ti-eth, or othi'i* injuries. Saws re(|uiring repair 



I’lia iu: •!(). (Iciu'nd \ i«'\v of a saw-filiiu; room. In !arm' sawmills tins room 

is usually lo('at<‘(l on the third floor so that the lu'ad saws mav be lowered 

% 

directly onto tlu' saw wIum'N. d'lu'st* band .saws are sharpened automati¬ 
cally. lait first, the saw filer catefidlv examiiu's the Si\w for anv tlefeets 

* ^ 

such as l>uli;«“s, cracks, or other i'\ idciua's of injury or wt'akness. Saws for 
the edi^cr, trinuncr. slaslu'r. r«''aw, and other saw'; art' sharpened in tlie Siimo 

nxun. 1 h('<(' baiul saws ari* all ilo\ilde-cutting types. 


must be gi\'en attention before the saw is sharpenciL Some of the 
saw-filing rooms are as largt' as 85' X 135', as at the Potlatch 
Alill * at Lewiston, Idaho. 

A saw filer must tamstantly experiment with the sliape. liook, 
dt'iidi, spacing, and l>e\-el ol the saws to make them yield tlie 
maximum elliciencv. 1 he size, length, and nature of the logs 
dillei- with eacli sawmill. In ordt'r to make his tiling work as 
(‘Hicient a'^ possibU' the lih'r must study tlie texture of tlic 

* llii" mill \^■^'< li\i- doul *h-cui I lui; Icmd >aw> with tl* wlu'cls anil one 52*' 
."a-^li i:aug. 
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wood, the diameter and length of logs, defects, hidden gravel, 
dirt, and other impurities which injure saws, and other details 
concerned with logging and sawmill operation. 

The saws used during the summer are not suitable for use with 
frozen logs. The sawdust powders, clogs up the gullets, and fre¬ 
quently cracks the saws. Longer spacing is used with frozen 
logs, the depth of the gullet is increased from to 1", the swage 
is decreased, and the guage is changed from 4 to 6. 

Saws are among the most expensive and frequently replaced 
materials in a sawmill, and an efficient and highly paid saw filer 



a b c 

Figure 47. Three stages in shaping teeth for band saws. Courtesy Henry 

Disston & Sons. 

may prove to be a very good investment for the sawmill. Re¬ 
duction of shut-down time to a minimum depends considerably on 
the ability of the filer to keep the saws in efficient condition. 

SAWING METHODS AND PROCEDURES 

The sawyer is the most important man in the mill. He needs 
years of experience, a knowledge of grades and trade require¬ 
ments, and much skill before he is able to saw logs to obtain the 
maximum profit from them. Almost every log requires different 
sawing methods because of its size, shape, and defects and the 
demands of the market. The sawyer is the determining factor in 
both quality and quantity of output. The edgerman and trim- 
merman are also very important because their judgment deter¬ 
mines if the grades of boards are to be raised or lowered. Fre¬ 
quently, sacrifice of quantity may mean better quality and, 
therefore, a higher-grade output and resultant profits. 

Most lumber is plain-sawed. For flooring, ship decking, panels, 
siding, bowling-alley stock, and other specialized purposes, 
quarter-sawed lumber is much preferred. The best grades of 
Douglas fir and southern pine flooring are quarter-sawed, and so 
is oak for flooring, furniture, paneling, and similar purposes. 
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The sawvcr must exercise his best judgment as to when a log 
must be turned on the carriage in order to get the highest quality 
of product. Small and second-growth logs are often sawed 
^‘alivc/’ that is, the logs are sawed through and through without 
regard for getting clear grades, because small and second-growth 
logs are likely to be knotty or otherwise defective and there 
may be no useful purpose served in turning the log. 

The sawyer is assisted in studying each log by a large mirror 
placed at the deck end of the carriage so he can see both ends 
of each log simultaneously. 

From the standpoint of freedom from imperfections, the best- 
quality hunber, generally, is found just inside the bark. Logs 
contain the greatest number of defects and tlie most serious ones 
in the centers. Figures 51 and 52 emiiliasize this point. 

In plain-sawing, the log is sawed tangent to the annual rings 
and perpendicular to the wood rays. The jirincipal advantage of 
flat-sawed lumber is its cheapness of manufacture. Its principal 
disatlvantages are that it does not wear well, it may warp more 
readily in seasoning, it is easily splintered, and it does not take 
an even finish. 

In fiuarter-sawing, the log is sawed parallel to the wood rays 
and perpendicular to the annual rings. Quarter-sawed lumber 
includes all boards whose rings form an angle between 45® and 
90® to the widest surface of the board. The principal advantages 
of quarter-sawed lumber as compared to plain-sawed lumber are: 

(1) It resists abrasion ami wears more evenly as can be seen 
in flooring. 

(2) Some species such as oak and sycamore exhibit a pleasing 
figure, as in jianels. 

(3) It takes a finish much more evenly. 

(4) It does not warp or splinter easily and therefore seasons 
more evenly ami readily. 

(5) It is stronger when used for structural purposes under 
transverse loads. 

(0) There is negligible shrinkage occurring across the width 
of edge grain pieces when used for flooring. 

The principal disatlvantage of sawing quartered lumber is 
that it costs more to manufacture because there is more waste in 
sawing and more time is required for sawing because of the fre- 
(pient turning of the log on the mill carriage. This disadvantage, 
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however, is overcome by the higher price it brings on the market. 
The greatest use for quartered lumber is for flooring because of 
its wearing qualities. It is also widely used in furniture and 
panels because of its pleasing figure. A larger proportion of oak 
than of any other species is quartered. Red gum, sycamore, and 
walnut are frequently quartered. Softwood mills generally do 
not specialize in producing quartered lumber because boards used 
for sheathing, roof boards, subflooring, and siding as well as for 
general building purposes are not used in the quartered form. 
Notable exceptions to this rule are western red cedar and redwood 
siding and shingles which are much preferred in the quartered 

grain. 

Sawmills that specialize in producing flooring and other quarter- 
sawn lumber are equipped with gang mills to cut cants produced 
at the head saw and resawed from cants 3", 4", and 6" thick into 
flooring. Quarter-sawed oak is often produced from quartered 
flitches. Quarter-sawed red gum is generally produced from cants 
in a gang saw or band resaw. 

RELATIVE COSTS OF PLAIN- AND QUARTER-SAWING 

A survey conducted by the United States Forest Service of saw¬ 
mills in the South on 23" southern white oak disclosed some in¬ 
teresting results. These logs produced 20% firsts and seconds 
grade and 70% No. 1 common and better. This study disclosed 
that quarter-sawing yields 12% less lumber from these logs than 
plain-sawing because quartered lumber is generally cut 
plump on %" stock, whereas plain-sawed lumber is usually cut 
full. This factor alone accounts for 10% less yield from 
quartered lumber. It required 16.6 minutes to quarter-saw 1,000 
b.f. and 9.2 minutes to plain-saw 1,000 b.f, of lumber. The survey 
also revealed a yield of 93% of No. 1 common and better grades 
from quarter-sawed lumber as compared with only 77% of the 
same grades from plain-sawed lumber. The costs of milling 
quartered lumber are almost twice those of plain-sawed lumber. 
However, quarter-sawed lumber brought $45.25 per thousand 
board feet, whereas the price of flat-sawed lumber was $35.65 per 
thousand board feet. This price advantage of $9.60 per thou¬ 
sand board feet must be reduced because of the extra cost of 
manufacturing. After the amount of this extra cost had been 
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deducted there was still a price advantage of $4.68 per thousand 
board feet for quartered lumber. 

GENERAL RULES FOR SAWING 

There are many specialized rules for sawing each species and 
there are many rules for sawing defective, crooked, or unsym- 
metrical logs; the following rules pertain to sawing quality 

lumber. 

(1) Preferably saw no thicker than 1" until the cant is square 
or rectangular. Gradual opening up of log will disclose defects 
such as knots, checks, shakes, and pitch streaks. The best lumber 
is generally found immediately inside the bark; therefore, cut 
slabs thin and make following cuts lumber or those thick¬ 
nesses, such as cants, which may bring the most favorable prices. 

(2) Do not cut any log “alive” if there is any opportunity 
for clear lumber. 

(3) Make two cuts when slabbing. 

(4) Make cants as large as possible, and always follow the 
grade around the log. In Douglas fir, thin cants are frequently 
taken from the outside to ju-oduce vertical-grain lumber. These 
cants arc generally 4" to 0" thick. 

(5) Do not leave any steam-nigger or dog marks on the lumber 
if possible. 

(6) Place crooked logs with the “belly” into the saw or away 
from it, never with the “belly” iip or down. Saw crooked logs 
into 1" lumber rather than 2" and thicker lumber. 

(7) Cut a log with a large check into boards by sawing parallel 
to the crack. It is obvious that if boards are sawed across the 
check, much narrower boards will be produced or the defect will 
appear in many of them. 

(8) Use the taper lever on logs that taper rapidly. By this 
method, the loss tliat comes from sawing a tapered log is taken 
from that part of the log where financial loss is least, namely, 
the center of the log. 

SAWING PROCEDURES 

Although eacli log presents a problem of its own to the sawyer, 
who seeks to obtain the highest values (grades) from the log as 
well as the largest volume, the following general statements reflect 
the usual procedure in some rej)resentative groups. 




1st position 
of half log 
on head rig. 


1st position of 
quartered log 
on head rig. 


2nd position of 
half log on head 
rig. Remainder 
of set as in 2. 


2nd position of 
quartered log 
on head rig. 


Optional 2nd 
position of half 
log on head rig. 



1 > 


Suggested method 
for cutting 
large cants. 



Figure 48. Methods of sawing oak and some other hardwoods to secure 

the maximum amount of quarter-sawn lumber. 



Figure 49. Three methods of quarter-sawing hardwood and southern pine. 
Sections B, C, and D {right-hand log) represent separate flitches, 
which may be cut as shown in C, Lines ah, he, cd, and ad {left-hand 
and center logs) represent saw cuts after sawing better grades from the 
outside portions of the log and securing quarter-sawed boards as shown in 
sections A and B of the log at the left. Sawings shown in the center log 

are variations of the last-described method. 
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Softwoods—Small and Second Growth. These logs are gen¬ 
erally sawed “alive” or “through and through,” or heavily slabbed 
and sent to the band resaw. It possible, and when southern pine 
logs are sufheiently large, 3", -I”, or 6" cants arc sought by the 
head sawvcr and sent to the gang resaw for cutting into edge- 

Kiain stock. 



ridl'in: 50. Hoxuii lu'urt t)l :i laiiit' pniultMosa piiir in a t\vo-lianil s:\\v- 
iiiill in ()i«*jion. lu'st Inmlx'r. or llio st'lcrt ^ratit's, is ol'tainoil troni 

the oulsitU' of l!u' lo^ ju':t ninlurnoatli tlu' hark. The anil jiraiics 

No. I anri No. 2 ari' irunorallv takon from i!\'5iilo tlu' soluit-CTaile vo^ion, 
and tlu' inti'iior of ilio lot; I'voducrs Xi>. o. Ni^. -1. and Xo. 5 boarils. which 

an' list'd lariii'Iy for box and crating stock. 


Hardwoods. Manlwoods arc turned tai the carriage more than 
softwoods to s('(Mir(' as inueli seleid ^rade as possible. Knots are 
m'lu'rallv laruer than in softwoods and loijs are not as straic^ht, 
round, and syninietrical as softwoods. Hardwood hoards must 
lu’oduee as much clear cutting as jHissihle. as tltey are used for 
furnit UK', tlooi'iiuj;. and general industrial purposes. (Softwood 
hoards, exi'e])! in slioj> izrades, are not izetterally ripped or re- 
mtinufai'tured for eU'ar (‘uttimj;s.) 1.arize red izum loizs are sawed 

« V ^ V. 

to tu'oduce as main' cants as possible for ipiartor-sawing. Oak 
may be cut into llitches for (fuarter-sawiniz. Tlie hearts of many 












SAWING METHODS AND PROCEDURES 91 

hardwoods are sawed into cross ties, or boxed into sizes such as 
2" X 4" X 3" X 6", or 4" X 6" and used for tunneling, 
trench shoring, sewer construction, and specialized uses in steel 
and other industries. Soft hardwoods such as yellow poplar and 



Figure 51. Cutting diagram of a Douglas fir log 42" in diameter, showing 
the position of the various items cut from a log. Logs of smaller and 
larger diameters are generally sawed to produce different items. The 
larger logs generally produce a higher percentage of select grades. The 
lines of saw cut are shown as the log is turned on the carriage, and so 
are the individual items into which the cants and the flitches could be cut. 
The large inside square could be sawed into the items indicated or into 
a 24" merchantable square. Courtesy the West Coast Lumbermens 

Association. 

basswood are usually sawed into l."j 1%^^) and 2" boards. Ash, 
hickory, and beech are sawed to meet special specifications for 
industrial use as ash blanks for baseball bats, hickory blanks for 

skis, etc. 
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Soft Pines (ponderosa, western white, northern white, and 
sugar). Soft pines are sawed primarily into boards and shop 
lumber. Dimension, flooring, and timbers are seldom made from 
soft pines. The lower grades are the principal source of boxes 
and crating. Shop or factory grades are used for remanufacture 

3" clear flitch 



Figure 52. Four positions of a typical 24^^ Dougins fir log on the saw 
carriage. The boxed heart or squared center, left after the boards and 
the strips are cut from each side, is cut into boards and deals, boards and 
dimon.sion stock, or small structural timbers and cross ties. The best 
grades, and therefore the highest-value lumber, are obtained from the 
cuttings immediately inside the slabs. The most defective part of a log 

is generally around the heart center. 

into doors and window frames, casing, base, interior trim, and 
many similar items for w'hich a soft, easily worked, and easily 
seasoned wood is required. Therefore, the sawyer is exceedingly 
careful to turn the log frequently to secure the best available 
grades. Soft pine mills have band resaws but seldom have gang 
resaws because there is little advantage in sawing quartered 
lumber. The large, straight, and knot-free logs frequently found 



ROLLS, CONVEYORS, AND TRANSFER CHAINS 93 

in ponderosa and sugar pines produce a large portion of selects 

(also known as uppers and clears). 

Douglas Fir. Douglas fir is sawn to a greater variety of uses 
than any other species—from boards for siding, sheathing, and 
flooring to 2" dimension, timbers, ship decking, export squares, 
and cross ties. In the large logs, much clear wood under the 
slabs is available for cants for resawing in the gang saws and 
for clear boards. Merchantable and structural cutting orders and 
squares for resawing are next in importance. Then No. 1, No. 2, 
and No. 3 boards and dimension. The heart may be boxed into 
cross ties or timbers or export squares. Logs of diameters vary¬ 
ing from 24" to 56" present utterly different problems for the 
sawyer, as shown in Figures 51 and 52. 


LIVE AND DEAD ROLLS, CONVEYORS, AND TRANSFER CHAINS 

With the demand for increased lumber production and im¬ 
proved mechanical devices for moving lumber about the saw¬ 
mills, the output of the average mill was increased to such an 
extent that it was necessary even prior to 1900 to facilitate the 
movement of lumber with the use of less hand labor. In a large 
sawmill, the handling and transfer of lumber presents one of 
the major labor- and time-saving problems. Logs are generally 
elevated to the second floor of the sawmill from which the move¬ 
ment of lumber, slabs, edgings, etc., is either on the level or on a 
down grade. Where it is possible to take advantage of gravity, 
the transfer problem becomes simplified, but where gravity is 
not available mechanical means of moving lumber must be used. 
To fill this need a system of roller transfers, power driven, was 
devised to move lumber from the head saw to the rear end of the 
mill. Various types of transfer chains and skid chains were also 
developed to move lumber in transverse directions. Thus it be¬ 
came possible to move lumber, slabs, edgings, and other mill 
refuse without actually carrying it or moving it by hand. 

There are various types of rolls and transfer chains. Among 
them are live rolls, screw rolls, concave rolls, corrugated rolls, 
spiked rolls, and dead rolls. 

Live rolls are so called because they are driven mechanically. 
They generally extend from the head saw to the rear end of 
the sawmill to carry lumber, slabs, timbers, and cants to various 
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parts of the mill. All mills except the smaller portable mills use 
live rolls. They are mounted in a framework, one behind the 
other, and are driven from one shaft. Each shaft may operate 
12 to' 15, depending upon the size of the rolls and the material 




Fkiljuh 53. Ahorv: liuliviilual fliilloil livo roll, 
used to con\('V luiiihor from the lunul saw to 
tiinhrrs to Hk' rear of the mill and tho slabs 

('ourtvsy Ihc Whcland 


Below: Series of live rolls 
the edger and to carr>’ the 
to the hog or the slasher. 
Co. 


transported. Rolls to convey the lumber from the head saw 
operate at a higher s]H'e(l than those at the rear of the mill; in 
order to carry lumber more rapidly to the edger or to carry tim¬ 
bers directly to the timber dock at the rear of the mill, the higher 
speeds of rolls may be \ip to 350 f.p.m.; other rolls may be oper¬ 
ated at 200 f.p.m. A 12" X oO" roll traveling at 250 f.p.m. re- 
(piires 0.4 h.p. Smaller rolls require less power. 

Recent develo]>ments incliule steel-tubing live rolls made with 
ball bearings. They are carried in steel frames and are belt 
driven instead of gear <iriven. They require less drive power, 


ROLLS, CONVEYORS, AND TRANSFER CHAINS 95 

initial cost is lower, and the maintenance cost is less than the 
heavy-cast iron mitre-gear-driven rolls now in common use. 

Screw rolls are spirally ridged and are also known as spiral 
rolls. They are mounted in a framework one behind the other 
like live rolls and are used to shunt or sidetrack a load of boards 
or slabs; these are allowed to pass by the edger onto screw rolls 
which shunt them off onto transfer chains behind the edger and 


take them directly to the 
slasher saws. Thus time in 
edging is saved, and these 
slabs pass to the slasher along 
with the edgings which come 
from the edger saws. 

Concave or bevel rolls are 
used for handling round or 
square logs on a log deck in 
connection with the cut-off 
saw. They are equipped with 
a reversible drive to reverse 
the direction of the log when¬ 
ever it is necessary to cut 
logs accurately into shorter 
lengths or to square up ends. 
These rolls are generally ap¬ 
plicable in the Northwest 
where long log lengths are 
generally cut. 

Corrugated or spiked rolls 
are used whenever it is neces¬ 



Figure 54. Three common types of 
rolls. The most frequently used roll 
is the plain roll in the middle for 
carrying lumber from the head saw 
to the edger, resaw, timber docks, etc. 
The lower type is a screw roll used 
for discharging lumber or slabs from 
either side of the plain rolls onto 
transfer chains. The upper type is a 
spurred or spiked concave roll used 
on the log deck where logs, usually 
of long or tree length, are cut to de¬ 
sired lengths in the mill. 


sary to hold boards rigidly in 

place for any type of sawing. All boards enter the edger, pass 
over a double roll of corrugated rolls, and are placed against 
them by smooth heavy press rolls. The function of these rolls is 
to prevent lumber from flying back from the machine when it 
first touches the edger saws. They are also useful when two 
thicknesses of lumber can be edged at one time. Spiked rolls are 
used when it is desirable to hold logs rigidly in place for gang 
sawing. Sometimes two and three cants are placed one above 
each other and spiked rolls assist in holding them in place. 
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Dead or gravity rolls are similar in construction, size, and 
material to live rolls except that they are powered by gravity 
instead of mechanical means. Where gravity can be successfully 
used, they serve the purpose fully as well as live rolls. They 
arc commonly employed for loading and unloading and for trans¬ 
shipment of sawed timbers. Steel-tubing rolls with ball bearings 
and placed at a sliglit incline are now used. When given an 



Fkjurb 55. Gonrrnl interior view of a large southern pine sawmill with 
two liead .‘?aws. Tlie edgcrs are to left and rigid of center, and the trim¬ 
mer i.s located at the far right, in the backgroimd. .\s with logging, saw- 
milling has a transportation problem. It is solved by the live and dead 
rolls and the transfer and conveyor chains (lower left) that are used to 
tran.sport lumber, cant.s, slabs, and mill refuse through the mill. 


initial push, timbers, jdanks, etc., will travel as far as the rolls 
are placed. 

Roller s serve the same purposes as belt conveyors in other forms 
of manufacturing, hut are advantageous in lumber mills because 
tlu'v do not wear out so readily. 

All sawmills except the smallest ones use chain conveyors in 
connection with rolls. These arc often kiu>wn as skid transfers 
and are operattal by steam or olectrieity. The operator pushes a 
foot ])edal and raises the eliains above the level of the rolls, thus 
causing lumber to nmve sideways from the rolls. These transfers 
or skid transfers are very eommonlv used to take cants and 
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lumber from the roll bed to the edger, slasher, trimmer, resaw, or 
gang; on green sorting and grading docks; and for transferring 
sawdust, hogged fuel, and other material to the boilers, to the 
waste burner, or to refuse pile. 

THE EDGER 

The edger is generally located directly back of the log deck; 
in a double-band mill, two edgers take the boards to be edged 
from both head saws. In small sawmills, one edger is located 
directly back of the sawyer. The edger is generally located hi a 
line parallel to the line of travel on the rolls and at a distance 
from the head saw somewhat greater than the length of the 
longest logs to be cut in the mill. Transfer chains elevate boards 
and cants to be edged from the live rolls beyond the head saw. 
These transfer chains are controlled by the edgerman. 

The present edger is a result of considerable experimentation 
and mechanical development. There are many types and kinds, 
varying from the small pony edger up to the large gang edger. 
Recent improvements include direct and separate electric-motor 
drive, frictionless bearings, self-oiling arbors, swinging guides, 
power shifts, and air-controlled pressure rolls to feed boards into 
the edger. 

The primary function of the edger is to produce boards with 
parallel sides and to remove the wane or rounded edges from the 
boards as they come from the head saw. An important secondary 
function is to divide wide boards into two or more of desired 
width. A third function is to separate the clear or valuable 
portions of boards and cants from the knotty or otherwise low- 
grade portions. These three objectives are accomplished in one 
operation, so the edgerman who is in charge of directing the 
boards through the edger saws must be an expert grader and 
familiar with the salability of the mill products. 

The operation is generally separated into two distinct parts: 
(1) placing the boards or cants in a position to be fed into the 
machine and aligning the saws on the shaft to make the saw cuts 
in the proper place, and (2) feeding the stock into the machine. 
The first requires alertness in making mental decisions, and the 
second requires mechanical efficiency. 
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Edgers may be of single or double types. Double edgers 
have split feed rolls, which permit feeding one or more boards of 
the same or different thicknesses into the machine at the same 





Fkiuhk 5G. Sotting plan of a motor-driven edger. The sizes varj' from 48'^ 
to 90". This tyi>e is common in the large mills on the West Coast. The 
circular saws used are 26" in diameter and can cut stock up to S" thick. 
The normal rate of feed is 200' per minute. Generally, there are eight saws 
on the arbor but this numb('r may be changed to fit local requirements. 

C\mr(({ii/ ihc Prescott Co. 

time, TIio larger double edgers require two edging crews and 
are operated as two machines. For a double band mill this 
operates for effieieney and reduced cost of equipment and installa¬ 
tion. Edgers may also be classified as to right- or left-hand 
edgers according to the side of the machine upon which the 
drive is connected. 
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Common sizes of edgers are up to 10" X 72". Occasionally, 
still heavier edgers are used for taking particularly thick cants. 
The size indicates the greatest width of material that can be fed 



Figure 57. Large cant sawed off the log by the head saw being quickly 
reduced by the edger into smaller sizes for further remanufacture. This 
edger has several circular saw’s which may be spaced by the operator ac¬ 
cording to the immediate need. The principle is to assign different func¬ 
tions to each machine, leaving to the head saw the job of breaking down 
the log into pieces that can be handled by smaller machines. The edger 
is usually placed right behind the head saw'. It reduces wide cants or 
lumber into one or more boards w'ith parallel edges and eliminates bark 
(wane) along the edges. This edger is at Snoqualmie Falls, Washington. 

Courtesy the Weyerhaeuser Timber Co. 

into a machine as well as the maximum thickness of any cant. 
The 10-hour capacity of 10" edgers with single crews can be 
75,000 b.f. to 150,000 b.f. per day, depending upon the thickness 
and width of cants. In the large Douglas fir mills, edgers 12" 
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to 14" X 84" wide may be used. Double edgers may have a 
maximum capacity of about 300,000 b.f. per day. 

Speeds vary widely with the kind of stock edged. The maxi¬ 
mum feed used is about 300 f.p.m. This speed may be main¬ 
tained even with 5 or 6 saws in the cut at the same time. It is 
common to have two or three speeds of feed so that when thick 
stock is being cut or a large number of edger saws are working 
simultaneously, the feed can be reduced and the machine can be 
operated with less power. 

Edger saws are generally of the inserted-tooth type. How¬ 
ever, solid-tooth saws are used in many of the smaller edgers, 
especially in the smaller mills in all parts of the country. Solid 
saws permit two to tlirce times the rate of feed used with inserted- 
tooth saws. The inserted-tooth type as used in the larger mills 
lias materially reduced the time required in saw filing and main¬ 
tenance as well as the actual cost per thousand board feet of 
lumber produced. 

The diameter of edger saws varies from 14" to 3S", the gauge 
is from 12 to 5, and the saws cut a kerf of from to ^% 2 "- 

Double edgers generally have from 5 to 7 saws, the teeth last¬ 
ing about 2 to 3 weeks and the entire life of the saws being 
about 2 years. 

Edgers require considerable power. Electrically driven edgers 
have proved very satisfactory because they can readily be started 
and stopped without interrupting other mill units. To promote 
efficiency, edger motors arc usually connected directly to the 
edger arbor. 

A tail edgerman or edger oiT-bearer is located behind the edger 
saws. He separates the edgings from the boards, which proceed 
directly to the trimmer table. The edgings are generally sent 
down a chute into a hog, sent to the slasher, or picked over for 
cutting into various products that may be made from these long, 
narrow pieces. 

THE TRIMMER 

The trimmer, which is also known as an equalizer, consists 
of circular cut-ofT saws located at intervals 1' or 2' apart to trim 
the ends of each board squarely. The saws are suspended from 
above the trimmer table or hung beneath it. The trimmer saws 
arc |)laccd at the end of a long table with conveyor chains. Both 
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Figure 58. A chain-driven overhead trimmer, which comes in various 
sizes and saws thicknesses from 1" up to 12". The saw diameters are of 
six sizes: 20", 22", 24", 32", 34", and 38". The saw has a spacing of 

either 1' or 2'. Courtesy the Prescott Co. 
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saws and chains arc located at the rear end of the sawmill on the 
rigid or left side. All boards, whether they have been edged or 
not, are sent through the trimmer saws. iMany small mills use a 
two-saw trimmer that has a daily capacity of /5,000 b.f. of inch 
lumber. Some small mills do not trim any lumber. 



Fkjurk 59. Section of an overhead trimmer. This machine has saws 
spaced 2' apart, but any number of saws can V>e furnished in spacing as 
required. Saws are lowered into cutting position by means of a hand or 
foot lever anil are held in this position by automatic latches. To raise 
the saws, tlie latches are released and the saws return automatically to 
their original position above the trimmer table. Courtesy the Whcland Co. 

Tlie principal objects of trimming arc (1) to cut the ends of a 
board so that they will be square and parallel with each other 
and uniform in one- or two-foot lengths; (2) to cut the board 
into two or more pieces suitable for commercial lengths; and 
(3) to eliminate defects and render the balance of the board of 
a more valuable gratle. 

All logs are cut in the woods from 2" to 12" longer than the 
standard lengths, in order to allow for mill trimming. Although 
the operation is largely mechanical, the operator, who is generally 


















THE TRIMMER 


103 


seated on an elevated bench from which he can see every board, 
must be an expert lumber grader, familiar with the values and 
uses of each species and board. The operator is known as a trim- 
merman or trimmer-leverman. He must make quick decisions 
as to whether the elimination of a portion of a board will in¬ 
crease the value of the remaining part sufficiently to justify the 
loss in volume. Thus, quantity may be sacrificed for quality. 
His job in mill operation is as important as that of the edgerman 
and secondary only to that of the mill sawyer and saw filer. 

Boards coming from the edger or directly from the head saw 
automatically drop to the trimmer table. Conveyor chains take 
these boards at right angles to the direction they have been moving 
directly to the trimmer table, where an assistant sorts the boards 
so that lugs on the trimmer table take each board separately. 
The end saw is stationary, and every board is trimmed at that 
saw. The other saws may be elevated or dropped by a system of 
keys, stops, or pulls operated by the trimmerman. 

Automatic overhead trimmers are used in many of the southern 
mills. With this type of machine, all the intermediate saws are 
raised by the passing board. Only the two end saws remain down 
in a sawing position, but the trimmerman has instant control of 
all saws and can trim any required length from either end of a 
board. This type of machine enables one man to trim a very 
large output. 

In small sawmills each board is handled separately and a single 
cut-off saw is used for that purpose. For mills cutting in excess 
of 15,000 b.f. daily a special trimmer is required. The 2-saw and 
3-saw trimmers are commonly found in mills with a daily capac¬ 
ity of from 10,000 b.f. to 20,000 b.f. For this type of trimmer, 
two men are needed to load the trimmer table and a crank oper¬ 
ated by one of the men can set the saws to cut the boards at de¬ 
sired lengths. 

Timbers do not pass over the trimmer as 1" and 2" lumber do. 
If timbers require further trimming, it is usually done by a but¬ 
ting saw. But all boards and dimension lumber are sent through 
the trimmer. In large-capacity sawmills there is generally a bat¬ 
tery of circular saws arranged in a horizontal line and spaced two 
feet apart for softwoods. The first cut-off is generally 4' or 6' 
from the end saw, depending upon the shortest length of board 
produced by the particular mill. In the largest softwood mills 
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there may be 40 or more saws on a trimmer table. On the West 
Coast logs even longer than 50' are often brought to the mills. 

Power is supplied by hand or foot labor in the smaller mills 

and is air controlled in the larger ones. 

Serious losses result from the common commercial practice of 
trimming softwood boards to even lengths in multiples of 2'. 
Hardwoods are trimmed to odd and even lengths and sometimes 
to fractional lengths so that trimming losses are reduced. If too 
much allowance is made in logging there may be serious trimming 

waste in the mills. 

The trimming operation rcQuircs a trimmerman, a trimmer 
loader, who stands at the trimmer table and places the boards in 
position in front of the saws, and, in the larger mills, an assistant. 

Recently there have been great improvements, particularly in 
the matter of smooth-end trimming. The trade constantly de¬ 
mands better manufacture of lumber. Occasionally smooth ends 
are required so that grade and trade marks can be impiinted. In 
some parts of the country exact trimming is required for siding, 
sheathing, flooring, and other types of lumber, and so it is im¬ 
portant that the machines be accurately adjusted for proper saw¬ 
ing. The rim speed or trimmer speed for accurate trimming is 
from 10,000' to 20,000' per minute. Recently, accurate end trim¬ 
ming of dimension stock, shiplap, bevel siding, and other forms, 
particularly in bundled lumber, has been given considerable em¬ 
phasis. 

BAND RESAWS 

The band resaw has been used since 1880 as a device to in¬ 
crease volume production, to save waste by means of a narrow 
saw kerf, and to turn out accurately sawed lumber; the horizontal 
resaw also recovers short boards from slabs. There are several 
types of band resaws, each of which has its own specific char¬ 
acteristics: 

(1) The vertical band resaw. 

(2) The horizontal band resaw. 

(3) The twin band resaw, sometimes known as a gang resaw 
or tandem band resaw. 

The head saw in large mills cannot undertake to refine the 
entire product to the proper sizes. By cutting thick slabs or 
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cants and sending them to a band resaw, the sawyer saves his own 
time and avoids the necessity of a return trip on a carriage. 

The resaws are generally located in the mill, behind the head 
saw and before the edger. In small mills band resaws are lo¬ 
cated at one side and cants are returned to the band resaw on 
return conveyors to be sawed two or more times. The band resaws 
are generally of thinner gauge than the head saw. 

The output of a single-band mill may be increased 30% to 70% 
by the addition of a resaw. To operate a single-band mill, from 
15 to 21 men are generally required inside the mill floor. Al¬ 
though the addition of a band resaw requires from 2 to 4 addi¬ 
tional men, the average labor cost for sawing is reduced by the 
use of the resaw. Studies have indicated that there is a saving 
of labor costs, a reduction of overhead costs, and an increase in 
the output per hour per man when mills are equipped with resaws. 

THE VERTICAL BAND RESAW 

Vertical band resaws are generally used for reducing heavy 
cants to lumber. Generally, these resaws have wheels of 5' to 7' 
in diameter on which the feed rolls open as wide as 22" and will 
handle material up to 2' high. These saws have guides that 
move up and down with the height of the cant to be sawn. Cants 
may be fed into this type of saw as fast as 300' per minute. One 
sawyer and an assistant feed a machine, and a tail sawyer guides 
the sawed lumber away and onto the conveyor or rolls. A single 
resaw generally weighs from 8,000 lb. to 11,000 lb. and requires 
from 40 h.p. to 80 h.p. Band resaws are generally 5" to 12" wide. 

THE HORIZONTAL BAND RESAW 

The horizontal band resaw has been developed much more re¬ 
cently than the vertical resaw. This type of resaw is especially 
used for thick slabs that contain the best wood in the log. It is 
also used for resawing cants. Some sawmills cutting small logs 
will simply split a log in the center on the head saw into two 
halves and then send them to the resaw. It is also used for 
reclaiming boards from miscuts, for the production of siding, 
flooring, shiplap, and other items that may be left rough on one 
side, and, frequently, to resaw material automatically as it 
emerges from the matcher in a planing mill, thus saving additional 
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handling of the stock. The sawyer feeds this type of saw by 
placing the slabs, cants, etc., directly upon a table in front of 
the saws. Special types of chain-driven press rolls hung inde¬ 
pendently conform to the shape of slab, half-log, or cant and so 
will not mar the stock while conveying it against the saws. In 
some mills two and three slabs may be fed alongside each other 
into the saw at the same time, so that the output is materially 
increased. With one type of horizontal resaw many plants make 


Top of bed 



Saw line^ 

(t Pulley 

Ficukh 60. Set tins plan of horizontal band resaw with wheels 6' and 7' 
in dianiet('r and witli saws 31 and ‘IF lonji. This resaw is widely \ised to re¬ 
duce thick slabs or boards into -U4" lumber. The usual rate of feed is 125' to 
2.>0 i)er minute. \\ here Ions lumber is sawed, as on the Pacific Coast, 
long front and rear tablt's must be pro\ i<led. Courtesy the Prescott Co, 

box lumber or other stock by resawing bolts, edgings, slabs, and 

material which otherwise may be wasted. Saws are generally 

from 22 to 28 long and 5" to S" wide for ordinary use. Band 

wheels are 48" to 72" in diameter. Slabs up to 24" wide and 14 

thick can be sawed U", 1", or various thicknesses up to 2 
thick. 

The horizontal resaws used in sawmills for handling slabs and 
half logs are very heavy machines designed to give big produc¬ 
tion. Wheels are Gb" to OG" in diameter taking saws 10" to 14" 
width; these machines weigh 20.000 lb. to 36,000 lb., and call for 
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drive motor of 75 h.p. to 150 h.p. each. Return conveyors per¬ 
mit running a slab or cant through the saw as often as desired. 

THE TWIN BAND RESAW 

The twin band resaw has two band saws operating vertically at 
a distance of 1" or 2" or whatever thicknesses may be required. 



I 

j 


Figure 61. Rear view of a 6' twin band resaw operating vertically. This 
saw was built for breaking down thick cants or flitches into narrower pieces, 
thus making two cuts at one time and three boards or dimension pieces 
from each cant. These saws are moved to and from each other by the 
hydraulic mechanism shown at the right. The angle-iron board guide on 
the opposite side in rear is air-actuated. Live rolls in foreground take the 
boards away from the saws. Courtesy the Filer & Stowell Co. 


Single cants are directed to it, and two saw cuts are made at one 
time. This advantage is offset somewhat by the increased expense 
of installation and operation, and the amount of floor space and 
power required. From a single board or cant run through this 
machine, three pieces are obtained. This machine is used for the 
resawing of fruit boxes, crating stock, and various forms of 
shooks, especially in western pines. One type is the tandem re¬ 
saw, which consists of one saw set behind the other, each being 
incorporated into the same machine and similar in operation to 
the usual twin band resaw. 
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Concurrently with other developments, there has been a de¬ 
mand for speeding up production, increasing utilization, and in¬ 
creasing efficiency in operation. The band resaws represent a def¬ 
inite advance in these developments. With the depletion of 
virgin forests and increasing scarcity of good standing timber, it 
has been necessary for more intensive utilization of the raw- 
timber supplies. Thus slabs, edgings, and miscuts that formerly 
were burned as waste can often be turned into valuable products. 
These extra products may actually save money, as the disposal 
of waste from a sawmill constitutes a considerable expense even 
if it is burned and no recovery is made. 

THE SLASHER 

The slasher consists of a set of circular cut-off saws, generally 
arranged 49" apart on a single shaft, to cut slabs, edgings, and 
other sawmill refuse into suitable lengths for lath stock, broom- 
handle stock, fuclwood, or other purposes. Occasionally arrange¬ 
ments are made whereby the saws can be adjusted to suit any 
desired lengths. Sometimes they are set 12" or 16" apart for 
cutting fuelwood. 

The slasher saws are generally located near the rear end and 
at one side of the sawmill floor, immediately before the trimmer 
saws, and behind the edgers. The saws are hung from above so 
that the wood can pass beneath and between them. The number 
of saws varies from 3 in mills where 16' log lengths are cut, up to 
10 in the larger Douglas fir mills where long lengths are generally 
sawed. 

In some hardwood mills, the slabs and edgings are cross-cut to 
varying lengths to be sawed into dimension stock. In these mills, 
swing saws are used in place of slashers. Slashers are seldom 
found in hardwood mills. In northern hardwood mills, slabs and 
edgings have a high stovewood value and are cut to 12" or 16" 
lengths by swing saws and sold at favorable prices. 

Slasher saws are not found in the small sawmills. They are 
generally used only where the mill cuts 40,000 b.f. or more per 
day. In some of the softwood mills they are not installed where 
the cut is less than 125,000 b.f. per day as the daily production 
docs not justify the installation of this expensive equipment. 
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Where slasher saws are not used installed, slashing of slabs and 
edgings is done by trimmer or swing saws. 

The slasher saws are so placed that the slabs from the head saw 
and the edgings from the edger may be conveyed to it. Material 
cut on the slasher saws drops onto a conveyor, and the stock is 



Eiqurb 62. Cross section of a slasher installed with the chains on the 
floor, and independent drive rig underneath the mill, and a conveyor 
trough behind the saws to convey the material to its destination. The 
chains may be elevated when desired. Courtesy the Wheland Co. 


picked over for manufacture into bolts or blanks for lath, handles, 
shade-roller stock, and similar materials. Slabs are sometimes 
used for pulpwood, fuelwood, and other materials. If lath is 
made, the saws are generally set 48" apart, yielding a 47%" lath 
for the market. Considerable material for box shocks, box slats, 
and small furniture pieces and a great variety of other miscellane¬ 
ous short lengths are made. 

Power requirements vary with the size and number of saws used. 
A 30 h.p. motor is suflflcient for five 42" slasher saws. A 50 h.p. 
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unit is recjuired for a lO-saw slasher. These saws travel at a 
speed of about 900 r.p.in. to 1,000 r.p.m. Special saw collars are 
designed to prevent breakage due to the hard usage to which 
these saws are put. If there is much dirt, gravel, and other for¬ 
eign material in slabs and edgings, the saws receive hard usage 
and are in need of frequent sharpening. The usual practice is to 
sharpen one saw each day. 



Fkjuuk 63. A slasher with cloven saws spaced for cutting stove wood. 
Slasher saws arc generally placed 40" apart and are \ised for cutting slabs 
and edgings for later manufacture into laOi. handle stock, box boards, or 
other products that can be made from otherwise waste material. Coiir^rsi/ 

the Uliclaud Co. 


Slasher saws are important in reducing the large volume of 
wastage incident to tlie manufacture of lumber. In the Douglas 
fir region, from lofj to 20^/c of the total volume of the logs is in 
slabs and edging waste. Probably less than l^o of the 30,000 saw¬ 
mills now in operation own slashers. 


THE HOG 

A wood hog is a machine which converts sawmill waste not 
otherwise used, such as slabs, edgings, trimmings, defective boards, 
and miscuts, into small, ecjually sized pieces to be used for fuel. 
Although it has existed for many years, only recently has it 
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gained widespread use in sawmills, veneer plants, woodworking 
shops, and other wood-using industries. It is of large importance 
in promoting efficiency and decreasing operating and particularly 
fuel costs. 

There are three general types, differentiated by the method of 
grinding as follows: 



Figure 64. Modern type of hog used in making hogged fuel from slabs, 
edgings, and trimmings to be burned under the boilers, or to be sold as 
fuel, for fiber boards, or for miscellaneous purposes. Courtesy Mitts & 

Merrill. 

(1) Machines using a cylinder with knives attached. 

(2) Machines using a V-shaped spool with knives. 

(3) Machines with chisel-pointed hammers passing through 
spaced discs on the shaft. 

In addition to reducing various forms of sawmill refuse, these 
hogs cut up extract and dyewood chips, roots, and stumps for 
extract and turpentine; chips for making sulphite; pulp; wall- 
boards; etc. Hogs handle any form of refuse that can be placed 
in the spout. 

Sawmills cutting up to 50,000 b.f. per day should install a hog 
with a capacity of 18,000 lb. per hour. For mills cutting up to 
125,000 b.f. per day, the hogs should have a capacity of 40,000 lb. 
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per hour. For still larger mills, hogs may have a capacity up to 
80,000 lb. per hour. 

The advantages of hogging sawmill waste are as follows: 

(1) The product is easier to handle. It can be transported to 

the boilers by a blower system. 

(2) It makes a better fuel because of uniform size and gen¬ 
erally lower moisture content. Unhogged waste smothers some 
parts of the fire bed and permits the passage of excess air through 

other parts. 

(3) Hogging provides an efficient method of reducing and re¬ 
moving waste from the mill floor, where it ordinarily means a 

serious fire and accident hazard. 

Hogged wooden fuel has a heating value of 5 as compared to 8 
for good coal. However, it is much more economical than coal 

because of the comparatively low expense. 

The hog is generally located well below the main mill floor and 
conveniently located with reference to the edgings as they come 
from the edgers and tlic slabs as they move down the live rolls. A 
chute is fed by a tail edgerman. Waste from the slasher and the 
trimmer as well as waste from the edger and the slabs from the 
head saw may be sent to tlie hog. A trough generally passes 
under the trimmer and near the slasher to pick up refuse from 
this source. After liogging the fuel is blown into a pit or bin 
adjacent to or within the power house. 


POWER REQUIREMENTS 

The problem of power has been briefly considered in connection 
with the description of some of the machines in a sawmill. In the 
early days of lumber manufacture, power was supplied entirely by 
water. The first water-driven sawmill ereeted near Camaldoli, 
Italy, in 1550 is still in operation. With the introduction of steam 
as a source of power, the circular saw came into gradual use in the 
early part of the nineteenth century. Steam continued, with 
many refinements and improvements, until electricity was in¬ 
stalled in some of the larger sawmills in the early part of the 
present century. Recently, the internal-eombustion engine, using 
both Diesel power and gasoline, has been introduced and used 
principally in connection with the smaller sawmills. Today, all 
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forms of power are in use, a few small water-driven mills being 
found in mountainous regions of the South and the Northeast. 

Steam is still the prevailing type of power used. Even in saw¬ 
mills running on electricity, gasoline, or Diesel power, steam is 
used to operate the log turner, the log kicker, and the carriage, 
especially in the larger mills. The great advantage of electricity 
is that separate motors may be used for each principal machine, 
such as the head saw, edger, trimmer, slasher, and resaw, and 
each may be started or stopped independently of the other 

machines. 

There is a very wide range of power requirements for mills of 
different sizes. For the smallest portable or stationary mills 
the power requirements are at a minimum. For the very largest 
mills, especially those working with large and heavy logs, the 
power requirements are exceedingly high. 

The following table shows the minimum and maximum horse¬ 
power requirements for each machine in a sawmill. This table 
applies principally to the large sawmills, which require many more 
machines, more power, and more refinements for turning out 
lumber than the small mill. It is based upon an estimate by one 
of the most experienced and competent sawmill engineers in the 
United States. 

POWER REQUIREMENTS OF SAWMILLS 

Minimum Maximum 

Machine Horsepower Horsepower 


Jackladder 

15 

125 

Cut-off saws on deck 

25 

100 

Xjog kicker 

15 

50 

Steam nigger 

15 

50 

Carriage, steam feed 

25 

100 

Head saws, band 

50 

300 

Head saws, circular 

60 

400 

Live rolls, each 

0.3 

1 

Edger 

25 

300 

Trimmer 

25 

75 

Slasher 

25 

75 

Band resaw, vertical 

75 

200 

Band resaw, horizontal 

75 

200 

Gang resaw 

60 

400 

Hog 

25 

200 

Conveyors and transfer chains 

3 

30 



Ill 


THE MANUFACTURE OF LUMBER 


UTILIZATION OF BY-PRODUCTS 

In the production of lumber there is an enormous wastage, ap- 
proximating iS'/o from the round log to the rough or finished 
forms of lumber. This wastage is much smaller with high-value 
logs and stumpage than with low-value logs and timber. Much 
progress has been made within recent years in converting sawmill 
refuse or materials otherwise wasted into marketable products. 
Several hundred thousand cords of sawmill wastes are annually 
used in the manufacture of pulp and paper. In many sawmills, 
the once familiar waste burner has been abolished. Much mill 
refuse has been hogged in the past and used as fuel under the 
boilers for power purposes. Local fuel rcciuirements have also 
taken much mill refuse. Briquettes have been made on a com¬ 
mercial basis at several sawmills in the est. While some prog¬ 
ress has been made, there arc still large possibilities for increased 

utilization in the future. 

Mill refuse under average conditions may be classified in the 
following broad divisions. These percentages are based upon the 
total volume of the logs. 


Saw korf. 10% 

Slabs. 9 

Edgings ami triiuinings. 8 

Bark. 8 

Soivsoning (unavoidablr). 4 

Ueinanufarturing losses. 3 

Miscellaneous. 1 


Total. 43% 


The degree to which these wastes may be successfully utilized 
is dependent upon the cost of jiroduction of the commodities 
made from them and the ability of the market to absorb these 
articles. 

The principal utilization of sawmill wastes may be classified as 
follows: 

(1) ^Mechanical Uses. Aleehanical uses include hardwood di¬ 
mension stock used in the furniture trade; short lengths and strips 
up to 3'' and 4" wide for specialized purposes; mouldings; 
quarter-round, and similar long narrow pieces made from edgings 
and slabs; broom and other handles made from edgings and slabs; 











UTILIZATION OF BY-PRODUCTS 


115 


lath made from softwood slabs; box and crating stock; excel¬ 
sior; and many other similar products. 

(2) Chemical Utilization. This field offers very wide oppor¬ 
tunities for expansion particularly for wood-pulp products as de¬ 
veloped principally in the Northwest, the Lake States, and the 
South. Hardwood distillation has been developed particularly 
in Wisconsin, Tennessee, New York, and Pennsylvania. Soft¬ 
wood distillation and extraction have been developed in several 
sections of the South. At Laurel, Mississippi, a large fiber-board 
plant converts the waste from local sawmills into several forms 
of fiber boards. Chestnut waste has been converted into tanning 
extract. 

The most common use for mill wastes is as fuel. Hogging ma¬ 
chines for reducing wood wastes to smaller sizes for easier han¬ 
dling and combustion are installed in most of the large sawmills. 
About 3^ tons of clear hogged softwood fuel is equivalent in 
heating values to 1 ton of soft coal. Many small packing estab¬ 
lishments use hardwood sawmill waste, especially beech, birch, 
maple, and oak. Practically all packers' wood consists of edgings, 
slabs, and flooring wastes, which are air dried and bundled before 
shipment. At some sawmills a special slab pile is used to supply 
local fuel requirements for heating and cooking purposes. 

The utilization of sawmill wastes, particularly slabs for lath, 
has been steadily decreasing for several years because of the 
reduced use of plaster in building construction and the introduc¬ 
tion of metal and fiber-board forms as a substitute for wood lath. 

About 70% of the raw material used in the hardwood distilla¬ 
tion industries is sawmill and woods waste. Small pieces are not 
especially desirable for this purpose, and sawdust and shavings 
are not used. 

The large volume of bark from logs has always constituted a 
serious problem in utilization in other ways than as fuel. Its fuel 
value is not nearly as high as that of wood. The most notable 
method of bark utilization is found in California where redwood 
bark forms insulating material. Finely ground bark is used as a 
substitute for wood flour, for the manufacture of insulating ma¬ 
terial, and as a sound deadener. The stringy bark of redwood 
and some other species is used to a limited extent for making 
novelties, table mats, pincushions, table tops, and wall boards 
and for packing. Methods of extracting cork from Douglas fir 
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bark have been developed, to relieve the shortage of cork, which 
was formerly imported from the Mediterranean region. 

Sawdust has always been an important problem in waste utili¬ 
zation. In and near large communities, sawdust can be profitably 
utilized for floor coverings in butcher shops, fish markets, and 
other public places; for horse bedding; for ice packing; for the 
shipment of miscellaneous articles; and for many other miscel¬ 
laneous purposes. It is used in meat-packing houses as an ab¬ 
sorbent; for the shipment of evergreens and other shrubs to pre¬ 
vent roots from drying out in transit; in the manufacture of 
patent and other forms of leather; in the conditioning of furs; in 
the packing and shipment of grapes and other fruits as an insulat¬ 
ing material; for the curing of freshly poured cement; and for the 
smoking of meats. In the past much sawdust has been dumped 
into streams and tidewater, but this practice is being prohibited 
by legislation. Because of its light weight and porosity it is diffi¬ 
cult to burn in waste burners because the upward draft of the fire 
blows it partially carbonized into the wind, thus creating a fire 
hazard. The principal limiting factors in its utilization are 
freight rates to consuming centers, handling costs at sawmills, 
and the enormous quantity of sawdust available. Recently, pro¬ 
fitable outlets have been found in the manufacture of plaster 
boards, particularly gypsum plaster board, composition flooring, 
composition roofing, artificial stone, and wood flour. Sawdust is 
used extensively in Portland and other northwest communities for 

domestic heating. 

The sawdust from each species may have its limitations or ad¬ 
vantages. For example, for certain purposes a resinous quality 
and a particular odor, hardness, coarseness, or dryness, may be 
desirable. In nearly all cases, local outlets must be found for 
successful utilization. Transportation costs generally prohibit 
sending it further away. 

GREEN SORTING DOCK 

As lumber passes through the trimmer saws it is conveyed on a 
long platform known as the green sorting dock, or the green 
chain. A steady stream of lumber of various sizes, thicknesses, 
species, and grades must be sorted for various destinations, for 
further treatment. The lumber is not finally graded on the green 



GREEN SORTING DOCK 


117 


sorting dock, but it is grouped together in similar sizes and spe¬ 
cies. Stock to be kiln dried is separated from that which is to be 
air dried in the yards. Some of the lumber may be sent directly 
to a box factory or a remanufacturing plant. Lumber may be 



Figure 65. Typical view of the green sorting dock, or green chain, at the 
rear of a sawmill where lumber comes from the trimmer saws. The grading 
inspector turns over each board with a lumber rule and marks its grade or 
disposition with a long-handled crayon. The mark may indicate that the 
piece is to go to the remanufacturing plant for resawing or cutting into 
box shooks, or perhaps that it is to be loaded for drying in the dry kilns. 
Lumber is generally graded green from the saw, and again after seasoning 

when it is loaded onto cars for shipment to destination. 

graded three or more times between this primary separation and 
the final sale. Lumber is generally graded finally as it is shipped, 
in box or flat cars or in trucks. 

The sorting dock or lumber sorter generally consists of an ele¬ 
vated table on which two or more conveyor chains are placed, 
6' to 14' apart; they are usually of the round, detachable, or 
riveted-link type. The width depends upon the longest lengths 
handled. The length of the sorting table varies with the amount 
of lumber, the speed with which lumber can be sorted, and the 
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method of romovah In the southern pine two-band mills, sorting 
tables are generally up to 20' in width and up to 160 long. A 
runway is constructed on both sides of the table, and lumber 
buggies are arranged on it. A separate walk about 6 \\ide is built 

to accommodate men sorting the lumber. 

A grader marks each board, and the men pull off the boards 

onto the buggies according to these marks. 

In some mills an edge sorter is used to take a large portion 
of the cut directly to the dry kilns. This is a mechanical device 
consisting of several channels. The lumber is curried on edge by 
means of a system of high-speed rolls. At the terminus of each 
channel the boartls arc shunted off into the various compartments 
to be piled on kiln trucks. 

The hansom assorter is a mechanical device for separating sizes 
and grades and conveying them on live rolls at right angles to the 
direction of the s{)rting dock. An operator stands at the head of 
the moveable rolls and directs each ])iecc to its own pile. 

Chain travel on lumber-sorting tables is kept down to the 
slowest possible s])eed that will take care c)f the mill output. 
The slower the lumber moves, the fewer men arc needed to pull it 
off and load it onto the lumber buggies. From IS' to 25' per 
minute is the most satisfactory speeti. 

YARD DISTRIBUTION OF LUMBER 

Green or freshly sawn lumber is moved directly from the saw¬ 
mill as follows: 

(1) Timbers are sent directly to the timber docks and shipped 
to maj'ket without seasoning. 

(2) Most lumber is shipped to the seasoning yard in the vicin¬ 
ity of the sawmill for air seasoning. Hardwoods are customarily 
air seasoned before being kiln dried. The bulk of all softwood 
lumber is air seasoned before kiln tlrying or shipment to market. 

(3) More and more lumber is being directly kiln dried, so that 
some boai'ds, especially the better grades, are marked for im¬ 
mediate moving to the dry kilns. 

(4) Some lumber may be reconsigned to a remanufacturing 
jdant for resawing, dressing, ripping, jdaning, or othex treatment. 
On the West Coast, considerable lumber is dressed fresh from the 
saw, a juactice contrary to the generally accepted theory of con- 



YARD DISTRIBUTION OF LUMBER 119 

ditioning lumber before use. It is necessary, however, because of 
the strong market demand and, especially, for coastwise and inter¬ 
coastal water shipment where heavy dressing is important for 
stowing. Also AVest Coast woods have little sap and are rela¬ 
tively free of sap stain. 

Kiln-dried lumber is moved from the kilns to (1) dry sheds for 
storage prior to shipment, (2) the planing mill for dressing to de- 



Figure 66. Two lift trucks (right and left) and the straddle type of car¬ 
rier (center) used in the larger yards of sawmills as well as at lumber 
terminals and redistribution yards. Both of these types are much used 
on the West Coast as well as in the South and in the large distributing 
yards of Buffalo, Chicago, Detroit, and the large cities of the Atlantic 

seaboard. 

sired sizes; or (3) the loading dock, where it is loaded into box 

cars for shipment to destination. 

Air-dried lumber is moved from the yards to (1) the loading 
dock for shipment to destination; (2) the planing mill for dressing 

or re-working; (3) the dry kilns. 

Each kind of lumber may be handled differently. Most lumber 

is air seasoned or kiln dried before being surfaced. Hardwoods 
are generally air dried before being kiln dried. 

Thus, there is considerable handling and movement of lumber 
about a yard. For this purpose there are many facilities pro¬ 
vided, the kind and number depending upon the size of the opera¬ 
tion, the method of seasoning, the topography, and the distance 
involved. In some yards, lumber may be moved distances of a 
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mile or more from the green chain or sorting dock. The principal 
methods of moving lumber about a yard are (1) motor-driven 
trucks and specially built carriers; (2) overhead monorail sys¬ 
tems; (3) cranes especially adapted for handling timbers and 
lumber piled in unit packages; and (4) cars mounted on standard- 
or narrow-gauge rails and liaulcd by motor cars or light locomo¬ 
tives with Diesel, gasoline, or electric power. 



Figure 67. General view of the timber docks at the rear of a largo long 

leaf pine mill. At the right is the log pond. 


When lumber is loaded out from the yards directly to market, 
standard-gauge rails arc generally laid along the rear ends of the 
piles so that lumber coming from the sawmill can be piled from 
elevated docks onto the stacks. Then, after seasoning, the 
lumber can be loaded onto railroad cars from the rear ends of 
the lumber piles. This method is desirable because lumber is a 
heavy and bulky commodity and in this way lumber can be 
lowered to the piles from the docks and then lowered again into 
the freight cars from the tops of the piles. Practically all large 
sawmills are provided with standard rail- or water-shipment 
facilities. 

Whicli of the above four methods of moving lumber about a 
yard is chosen depeiuls upon the experience of the manager and 
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the size and kind of the operation. There are advantages and dis¬ 
advantages to all types of yard txansportation. Cranes and the 
overhead systems require a heavy initial investment and there¬ 
fore can be used only on the larger operations where the large 
board footage handled will justify the heavy interest and depre¬ 
ciation charges involved. 

REFUSE DISPOSAL 

As already indicated, there are three principal forms of refuse 
or waste accumulation in all sawmills: (1) sawdust, (2) shavings 
from the planing mills, and (3) slabs, edgings, trimmings, etc. 



Longitudinal Section Cross Section 

Figure 68. Longitudinal and cross sections of slab-conveyor trough. It 
is used to remove slabs and other refuse wood from the mill. These 
troughs may be extended to any desired distance. The problem of refuse 
disposal is always a difficult one. Courtesy the Wheland Co. 

What is not burned as fuel under the boilers or sold as fuel or for 
other uses locally must be disposed of in some way. With small 
mills, particularly in the Northeast and the South, the problem 
is not generally serious, because slabs and other waste may be 
utilized for fuel. Sawdust is sold for floor coverings, bedding, ice 
storage and many other purposes. However, with the large saw¬ 
mills that have a capacity of over 40,000 b.f. of lumber per day 
there is an enormous accumulation, only a small part of which 
may be utilized for fuel or sold for fiber boards, paper pulp, or 
other purposes. 

The principal method used in disposing of this waste is in in¬ 
cinerators, which may be (1) of the open-pit type with a long 
conveyor elevating the refuse automatically from the mill to a 
continuously burning pit, or (2) of the enclosed-cylinder type of 
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steel- brick lined and air cooled, or brick shell type. Their loca¬ 
tion '(distance from sawmill and lumber piles) and construction 
have an important bearing on fire-insurance ratings. The larger 
mills use the cnclosed-buriicr type with a screen to prevent sparks 

from leaving the burner. 

With better utilization of the wood content of saw logs, soine 
mills have completely discarded their waste burners. One of the 
best examples is at Bogahisa, Louisiana, where for 16 years a 
refuse burner costing $75,000 consumed daily 560 cords of waste 
material. Altogether, some 2,688,000 cords of waste material were 
consumed by this burner. The complete utilization of the sawmill 
refuse in the manufacture of paper has meant the discontinuance 
of this burner. On the West Coast there are some excellent ex¬ 
amples of partial or complete utilization of waste material in the 
manufacture of paper pulp, fiber boards, industrial- and home- 
heating fuel, wood briquettes, and many other commodities. 


THE PORTABLE BAND MILL 

The portable band mill represents a recent development in the 
industry and has large possibilities for the future because of the 
desirability of better utilizing relatively small tracts of second- 
growth timber by reducing the width of the saw kerf in the circular 
sawmills. Although the initial costs of installation are consider¬ 
ably more than those of the usual small circular mill, there are 
opportunities for luofitable utilization provided that there is an 
ample supply of logs available to its location. Many of these 
mills have been installed on a permanent basis. The cost of mov¬ 
ing a portable band mill is a factor operating against its more 

general use. 

In nearly all mill operations a 1" board should be sawed iVic 
to 1%" thick * if it is still green. If the mill carriage and saw are 
not in proi^er alignment, the re(i\iired thickness may bo even more, 
in order to provide for shrinkage during the seasoning process and 
for planing the dry lumber to the desired iinished thickness. 
Lumber cut by circular mills varies widely in thickness, and re¬ 
cent calculations indicate that a large percentage of circulai- 
sawed inch lumber is cut 1 ^ 4 ^^ thick and many boards arc cut 

* In sawing for box lumbor, this pvoooilnro is not gonomlly followcnl. 
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1%6" thick. The resultant overrun in lumber production with 
portable band mills above the log scale is frequently from 10% 
to 20% and may be more, whereas there may be little overrun 

from circular mills. 

One type of portable band mill with 54" wheels sells for ap¬ 
proximately $10,000 and produces about 1,500 b.f. to 2,000 b.f. of 
1" boards per hour. A portable circular mill costing about $2,000 



Figure 69. A portable band-saw unit operating in southern pine in east¬ 
ern North Carolina. Within recent years, a number of small and portable 
band mills have been established. The great advantage of a band saw 

is that it has a narrower kerf than a circular saw. 

to $5,000 produces about 1,000 b.f. to 1,500 b.f. of 1" boards per 
hour. If portable band mills cut 2 million b.f. of logs yearly, 
experience indicates that from 10% to 20% more lumber will be 
obtained from the portable band than from the circular mill. 
In other words, from 200,000 b.f. to 400,000 b.f. of additional 
lumber per year comes from the band mill. If the log-run sell¬ 
ing price of the lumber is $50 per thousand board feet, the addi¬ 
tional gross income on this footage would be from $10,000 to $20,- 
000 per annum. 

The labor cost per thousand board feet would be about the same 
in both mills, and more accurately sawed lumber with its attend- 
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ant advantages would definitely be found in the band type of mill. 

The saw kerf of the band mill is % 2 ", whereas that of circular 
mills is or Yic/'- The miscuts and unduly thick or thin lumber 
tl.at come from portable circular mills are generally eliminated. 
Furthermore, much more power per thousand board fe^ is re¬ 
quired with the circular saw than with the band saw. Gasoline 
costs per thousand board feet are about 50^ to $1.00 with circular 



Figure 70. Diagrams illustrating the saving in saw kerf between a 
band saw and a %«" circular saw. From a log 12" in top diameter ^wed 
into 1" boards, two more boards were secured with the narrower-kerf saw. 
They represent an increase of 25% in favor of the narrow-kerf sa^v^ 
With an annual output of 4 million b.f., there is a saving of 1 million bT, 
and with larger logs the saving would be greater still. The ^w kerf of the 
circular saw is theoretically ^4”, but frequently it is ♦ 


mills as compared with 25^^ to 50^^ per thousand board feet with 
a band mill. It is estimated that from 10^^" to 129$? more rough 
band-sawed lumber than rough circular-sawed lumber can be 

loaded on a truck. 

The portable band mill uses a band saw S" wide, 23' 11" long, 
and of 17 gauge, which costs about S65. A 60" inserted-tooth 
circular saw costs about $225. The unusually heavy dressing 
incident to planing lumber sawed by a portable circular saw is 
very hard on surfacer machinery and flooring machines. The 
increased power load to dress these boartls to finished size severely 
taxes the power of these machines and reduces their efficiency and 
length of service. 

Small circular mills are often moved from one location to an¬ 
other for as little as 100,000 b.f. of lumber, but the portable band 
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mill cannot be economically moved to a new setting for less than 
about 1 million b.f. of logs. They are generally left in a perma¬ 
nent setting. 

The portable band mill is designed to saw both hardwoods and 
softwoods in which production of inch lumber is most desirable. 
It is capable of producing from 1,500 to 2,000 b.f. of lumber per 
hour on this basis and can saw logs up to 44" in diameter. For 
the above reasons it is not adapted for producing ties, timbers, 
dimension sizes, etc., where low stumpage values or the species 
involved do not justify producing quality boards. 

The power required for both the band saw and feed works is 
60 h.p. A number of these mills have been installed in New York 
and other states of the Northeast and they have important possi¬ 
bilities for future development with both hardwoods and soft¬ 
woods, and particularly with high-value species and relatively 
large, symmetrical, straight logs capable of producing a good 
percentage of select grades. 

INSURANCE 

Every sawmill in its various activities is faced with unavoidable 
risks. In addition to the uncertainties incident to the normal 
course of business, there are numerous external hazards beyond 
company control which must be faced. The most common forms 
of insurance are: 

(1) Fire insurance. 

(2) Workmen*s compensation insurance. 

(3) Use and occupancy insurance. 

(4) Liability insurance. 

(5) Credit protection. 

(6) Wind-storm insurance, especially in the South. 

A definite fixed cost for insurance must be charged against 
every thousand board feet produced in the sawmill. There are 
various federal and state requirements in the matter of compen¬ 
sation and liability insurance that must be satisfied. 

Although various insurance risks are not exactly predictable, 
experience furnishes an excellent guide to forecast the number and 
importance of fires and how many workmen are likely to be in¬ 
jured over a given period. 
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FIRE INSURANCE . ^ • 

The most common and expensive form of insurance is fire in¬ 
surance. 

than in any other general field of industrial activity. Nearly all 
companies have well organized fire prevention and protective de¬ 
vices The availability and location of water, chemical extin¬ 
guishers, etc., determine the amount of premiums paid. As saw¬ 
mills are often located in remote communities without well-organ¬ 
ized fire departments, the premiums paid arc generally high, and 
this cost must be included in the cost of production. The factors 
that receive consideration for insurance ratings of individual 
mills arc the amount and proximity of a water supply useful for 
fire suppression, and the hazards of mill operation. These hazards 
are due principally to the accumulation of sawdust, slabs, lumber, 
and mill waste. The location of the waste burner and the yards, 
power plants, dry kilns, etc., in relation to the mam sawmill is 
also an important factor. In some states there is a little differ¬ 
entiation between “protected” and “unprotected” territory. Pro¬ 
tected territory enjoys a well organized, equipped, and paid fire 
department and is adequately covered with fire mains and hy¬ 
drants. Rates vary also with the size of the mill and the water 
pressure available. At least 500 gal. per minute should be avail¬ 
able for the smallest mills, and 1,500 gal. per minute or more are 
required for the larger mills. This supply must be available for 
a period of from 2 to 5 hours. A water pressure of approximately 
60 lb. is generally accepted by insiu-ance underwriters. 

The presence or absence of a log pond is an important factor in 
establishing insurance rates. A log pond serves as a storage 
agency for the logs before they are sawed and thus reduces the 
fire hazard to them. The pond is also a source of water supply 
useful in combating any fires that may oeeur with pumps and 
hose. In many sections in protected territory, the charge is $4.50 
per hundred dollars worth of insurance for one year for dry log 
sawmills, whereas for wet log mills with log ponds the rate is 
about $4.00. In unprotected territory, the rates are $6.40 per 
hundred dollars worth for mills without log ponds and about $5.25 
for mills with log ponds. Insurance in electrically powered mills 
is generally about $1.00 per hundred dollars worth of insurance. 
In steam-powered mills where slabs, edgings, trimmings, hogged 
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fuel, and defective lumber are burned under boilers, there is gen¬ 
erally a higher charge of about 50^ per hundred dollars worth of 
insurance. There should be from 75' to 100' of clear space for 
lumber or logs not stored in a pond about the mill. The actual 
cost of fire insurance varies from about 10^ to 40^ per thousand 
board feet, the exact amount depending upon local insurance 

ratings. 

WORKMEN’S COMPENSATION INSURANCE 

Workmen’s compensation insurance has been a gradual de¬ 
velopment as a result of legislative enactments in the various 
states and on the part of the federal government requiring em¬ 
ployers to compensate their employees for injuries incurred in 
connection with their work. The principle has been well estab¬ 
lished that the loss to a workman from an injury should be 
charged against the product rather than be borne by the unfortu¬ 
nate individual concerned. The burden, therefore, has rested 
with the employer, and consequently he has made every effort to 
take precautionary measures to eliminate all forms of accidents 
and injury. In some mills, prizes are offered to foremen in 
charge of each department for excellent records in accident avoid¬ 
ance. 

Compensation insurance is generally carried in one of four 

different ways, namely: 

(1) In stock insurance companies. 

(2) In mutual insurance companies. 

(3) In state insurance fund. 

(4) In self or company insurance. 

In some states, there is a monopolistic state fund which pro¬ 
vides for all forms of workmen’s compensation. The rates per 
hundred dollars of payroll vary widely in different parts of the 
country. They are generally lower in the South than in the West 
or Northeast. They are highest in New York at $12.59 and in 
Pennsylvania at $12.00. The labor departments of some states 
have ruled that a sawmill is not included in state compensation 
laws which is not housed in a regular sawmill structure or whose 
owner’s main business is not the manufacture of lumber. Many 
small farmer-owned mills thus escape the compensation insurance 

laws. 
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In actual practice if a SlOO payroll was equivalent to SSYs men 
at an average pay of $3.00 per day, in a mill turning out 1,000 b.f. 
per man or a total of 33,333 b.f. for 331/3 man-days, the charge 
for turning out this product would be $12.59 in the state of New 
York; workmen’s compensation would cost about 38^ for every 
thousand board feet that this mill produces. 

USE AND OCCUPANCY INSURANCE 

Use and occupancy insurance is a relatively new form of insur¬ 
ance designed to safeguard the continuous operation and profits 
of a sawmill or other industrial enterprise. This type of insurance 
compensates for interruptions to production facilities caused by 
fire. Fire insurance covers all direct losses caused by fire, but the 
resultant losses incident to failure of production may be far more 
expensive to the mill owner than the fire itself. When production 
ceases in this way, overhead charges continue, but income and ex¬ 
pected profit stop. Use and occupancy insurance compensates the 
mill owner for these losses. The rates vary widely with the indi¬ 
vidual mill. They arc based upon the anticipated volume of busi¬ 
ness and expected profits for that period as indicated by previous 

experience. 

LIABILITY AND CREDIT PROTECTION 

Liability and credit protection are rarely found in the East and 
South but frequently occur on the Pacific Coast. Liability covers 
the cost that might result from an accident for which the mill 
must incur an expense aside from ordinary liability and accident 
insurance, and credit protection is an insurance against bad credit 
risks arising from debts or bills that cannot be collected. The 
rates vary widely with the experience and condition of the indi¬ 
vidual mill. 

DEPRECIATION 

Depreciation is the decline or depletion in value of an asset 
due to wear and tear. Investments in sawmills gradually lose 
value until final obsolescence. Sawmills are generally assumed to 
last from 20 to 25 years. This assumption does not imply that 
there arc no replacements but that the major investment is usually 
estimated to be liquidated over that period of time. 
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It is roughly estimated that prior to the second World War 
sawmills cost for construction and initial equipment about $1,000 
for every thousand board feet of daily output. This cost figure 
may be greater for large mills and lower for small mills per unit 
of production. For example, a mill estimated to produce 50,000 
b.f. daily would cost about $50,000. 

If this sawmill produced an annual output of 13% million b.f. 
(270 working days X 50,000 b.f.) the annual depreciation charge 
would be $2,000 ($50,000/25 years) or the cost per thousand 
board feet for depreciation would be $0,149 ($2,000/13,500). The 
charge for depreciation ordinarily should not exceed $1.00, and it 
is not ordinarily below 10^ per thousand board feet. Actually, 
depreciation rates charged are those permitted by the Internal 
Revenue Bureau for each mill for figuring corporation tax returns. 

INTEREST ON INVESTMENTS 

Whether funds for the erection and equipment of sawmills are 
advanced by a bank loan or raised through sale of bonds or stock 
or the use of private capital, interest charges must be accounted 
for in each thousand board feet produced. In the sawmill in the 
above illustration, the annual charges on an investment of $50,000 
for interest at 6^ would be $3,000 (50,000 X $0.06). If 13% 
million b.f. are produced per year the annual charge for interest 
per thousand board feet would be $0,222 ($3,000/13,500). 

OPERATING CREWS IN RELATION TO OUTPUT 

There is a direct relationship between the number of men em¬ 
ployed in a sawmill and its output, as indicated elsewhere. There 
has been a constant endeavor to reduce manual effort by intro¬ 
ducing as many labor-saving devices and as much machinery as 
possible, both for transporting lumber and waste products about 
the mill and for machining, conditioning, and shipping the product. 
In the small portable circular mills, it requires about one man- 
day to produce 1,000 b.f. There are some small mills operated 
by only one man. Usually the crews are larger. The man-day 
output of lumber is much larger in the big mills of the West 
Coast than in the South and Northeast, because with large logs 
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a much larger production in board feet is possible in a given 

number of saw cuts than with small logs. 

A small 42" band mill sawing in the Northeast hardwoods that 
average 10 logs per thousand board feet, with an hourly ou put 
" 1,500 b.f. or 12.000 b.f. in an 8-hour day, generally employs 

the following crew. 


2 pond men who also work in the dry storage log yard 
1 scaler and deckman 
1 dogger 

1 setter (or block setter) 

1 sawyer 

1 off-bearer or saw taller 
1 edgerman 
1 trimmerman 
1 slab-saw man 
1 saw filer 
1 lumber loader 
4 pliers 

1 superintendent 


Total 17 

The following operating crew is required for a single-band mill 
producing from 40.000 b.f. to 60,000 b.f. per 8-hour day. Pro¬ 
duction can be increased 207 o to 507o by adding a resaw (vertical 

or horizontal band resaw or gang resaw). 


1 pond man 
1 deckman and scaler 

3 carriagemcn including 1 setter and 2 doggers 
1 sawyer 

1 off-bearer or saw taller 
1 edgerman 

1 edger taller 

2 trimmermen 

1 slasher or swing-saw man 

1 clean-up man 

2 to 4 lumbt'r pidl-off men at sorting chwns to 

loatl buggies 

1 foreman or superintendent 
1 filer 
1 fireman 

1 engineer and oiler 


Total 19 or 21 
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This crew is used to convert logs into lumber and to load it on 
lumber buggies for transportation to the yard. It does not include 
any yard pilers, dry-kiln operators, graders, tallymen, or loaders. 
If the carriage is equipped with power setworks and dogs, the 
two doggers may be eliminated. By using an automatic trimmer, 
one man can take care of the trimming. If a resaw is installed, 

2 to 4 more men may be required. 

CROSS TIES AND SIDE-CUT LUMBER 

In many parts of the East, the South, and the Lake States, 
mills cutting cross ties for the railroads from second-growth 
timber produce much lumber from side cuts (lumber cut from 
logs between slabs and ties which box the hearts). Although the 
principal product sought is ties, the side cuts often nearly equal 
their volume and value in lumber. These side cuts are generally 
of excellent grade and command good prices, especially in hard¬ 
wood sections where there is a demand for short lumber. 

In the central Rocky Mountains, notably in Colorado and 
Wyoming, the principal product of sawmills is cross ties. W^hen 
the railroads are actively purchasing ties, many other mills often 
turn the heart centers, especially of Douglas fir, southern pine, and 
hardwoods into cross ties. This utilization is excellent because 
the heart produces the lowest-grade lumber in every log, and when 
ties cannot be profitably cut, these centers go into No. 1, No. 2, 
and No. 3 common boards or timbers. In the Southwest centers 
of ponderosa pine logs are often boxed into cross ties to supply 

the local railroads. 

A portable circular sawmill with edger, efficiently operated by 
7 men, can turn out 150 hardwood ties (average 40 b.f. per tie), 
equivalent to 6,000 b.f. and, in addition, 5,000 b.f. of side-cut 
lumber or a total of 11,000 b.f. per 8-hour day. 

The operating crew for this mill would be: 

1 sav^yer 

1 block setter on carriage 
1 log turner and deckman 
1 off-bearer or saw tailer • 

1 lumber handler to take away ties and lumber 
1 lumber and tie stacker 
1 edgerman 

Total 7 
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trends and developments in manufacture 

The manufacture of lumber is being developed for more com 
plete utilization of the raw material, to facilitate better mer 



Fioure 71. Defects such ns knot holes, worm holes, pitch pockets, etc. 
that have been filled. The pieces shown here are finished stock. This 
operation definitely u]iRrades the lumber, and the resultant prices are 
higher. Hand-operated power tools are used to prepare the cavities for 
refilling with glued solid wood. Courlciiy the WcycrhacuscT Timber Co. 

chandising to meet the requirements of market, and to combat 
the use of substitute materials. 

For many years before 1930, lumber has been produced along 
rather formal and standard patterns to meet the usual demands 
of the public. Since 1930 the industry has attempted to improve 
many wasteftd i)ractices in the conversion of logs to lumber and 
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to keep pace with changing customs and modes of living, increas¬ 
ing introduction and use of substitute materials, trends toward 
greater standardization, changes from rural to urban living con¬ 
ditions, and increasing use of second-growth timber. Among the 
trends in the lumber industry may be mentioned the following: 

(1) Increasing fabrication of the raw product into the final 
product at the sawmills. Instead of shipping rough or dressed 
lumber to distant plants for remanufacture into the final product 
for special industrial purposes, many companies now have facili¬ 
ties for remanufacturing lumber into special products as well as 
for the open lumber market. Among these products are parts 
for automobiles, furniture, agricultural implements, tool handles, 
radio cabinets, sewing machines, cameras, boxes, and crating. 
This practice means increased and better utilization of the tree, 
saving in freight rates, and greater customer satisfaction as well 
as greater profits. 

(2) More intense utilization of mill refuse. The portion of a 
log normally wasted or lost in the form of sawdust, slabs, edgings, 
etc., is enormous, as explained elsewhere. Many efforts are being 
made to increase the amount of this material used. About two 
million cords of slabs, edgings, and hogged material are now used 
annually for paper pulp; much sawdust and mill offal are used for 
fiber boards, plastics, linoleum, and similar materials; sawdust 
briquettes are made on a large scale; and broom and other handles, 
furniture parts, shade rollers, kitchenware, toys, tool stock, and 
many other articles are made of material formerly wasted. Al¬ 
though considerable progress has been made, there is still a tre¬ 
mendous volume of wood destroyed in waste burners or otherwise 
lost. 

(3) Simplification of grades in name and description. No¬ 
menclature as applied to softwood and hardwood grades is now 
fairly uniform for each group. Much former confusion in the 
public mind about grades is being gradually corrected. 

(4) The gradual diminution of the fetish on the part of the 
American public to demand clear boards for uses that do not re¬ 
quire them. This trend is closely associated with (3). 

(5) Increased interest in the use of the portable or small band 
mill to save waste in sawdust and make better lumber from small 
and scattered stands in the East and South. Good examples are 
found in Alabama, North Carolina, Michigan, and New York. 
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(6) Better knowledge and application of methods to prevent 
sap stain especially in the pines, yellow poplar, and sap gum. 

(7) Alore integrated utilization. !Many mills formeily produc¬ 
ing lumber only are now carefully examining and sorting the raw 



Figure 72. One of the notjihlc methods of converting unsalable lumber 
into sidahlc grades is the development of Nu Loc studs. In this Longview, 
Wusliington, mill, sound wood of eommereinlly unsalable short lengths is 
salvaged from the waste conveyors or elsewhere, properly seasoned, and 
blanked for 2" x 4" stock. The machine shown here automatically cuts 
a patented finger joint in the ends of such stock. The pieces are then 
joined together with water-resistant adhesives to make a continuous length, 
which is subsetpiently resawed into exact 8' studs. These studs have been 
approved by the Federal Housing Commission for use in vertical walls. 
Carpenters who ha\’e used such stock in construction have found it usable 
because it is straight and true, sound, and generally of a better quality 
than is found in tlie common run of 2" x 4" pieces. Courtesy the UVyci^ 

liacuscr Timber Co. 

material—logs—so that the higlicst income may be derived from 
them. Thus many mills are producing or sorting material for 
use as cross tics, veneer flitches and logs (peeler logs for veneer), 
mine and tunnel timbers, posts, and other specialized forms for 
industrial uses. 


1 
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(8) Improved methods of using waste and advancing the 
grades, by knot-hole plugging, knot tightening by forcing a com¬ 
pound around knots, gluing narrow boards together to make wide 
boards, end-matching 2" X 4" dimension to make longer stock 
from short pieces formerly wasted, and many other such devices. 
Improvements in the manufacture of adhesives have made pos¬ 
sible the gluing of laminated strips that make narrow boards 
into wider ones, as at Lewiston, Idaho. 



CHAPTER in 


CONDITIONING BY AIR SEASONING AND 

KILN DRYING * 

Ail freshly cut wood contains considerable water, which con¬ 
stitutes from one-third to more than two-thirds of its weight. 
The removal of this moisture is accomplished by seasoning, known 
also as conditioning, and by curing or kiln drying. 

Thoroughly air-seasoned lumber, dried to 127c to 187c moisture, 
is suitable for certain uses, such as sheathing, roof boards, sub¬ 
flooring, boxes and crating, fencing, posts, poles, ties, tank stock, 
and blanks to be bent, such as for hockey sticks, skis, and tennis 
rackets. However, hardwoods and shop lumber to be remanu¬ 
factured into cabinet work, furniture, handles, heel stock, and 
many other articles must be dried still lower by means of the 
dry kiln. All lumber requires at least partial seasoning for most 
purposes; generally the reduction of the moisture content to from 
5% to 207c of its oven-dry or bone-dry weight is necessary be¬ 
fore the lumber is suitable for use. Some exceptions are piles or 
structures to be used under water, posts, and temporary mining 
timbers. 


OBJECTS OF AIR SEASONING 

The principal objects sought in air seasoning lumber are as 
follows: 

(1) The weight of lumber is reduced and thus the cost of 
shipping is lowered, since railroad transportation charges depend 
directly upon weight, and long hauls are customary in the indus¬ 
try. Competition is keen on all lumber markets, and the lowering 
of weight by the elimination of moisture is exceedingly important. 
Lumber weights arc reduced from 257c to 33% of the green 
weight by air seasoning. Dry lumber is also handled more easily 
and cheaply. 

♦For detailed treatment of tins subject see II. L. Henderson, The Air 
Seasoning and Kiln Drying oj U'ood, J. B. Lyon Co., Albany, N. Y., 1946 
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(2) Since all wood shrinks with drying, it is essential, for nearly 
all uses, that lumber, before being remanufactured, be brought to 
the equilibrium moisture content of the factory in which it is to be 
used. 

(3) Thoroughly dry wood cannot rot as no fungus can grow in 
it, and as long as it remains dry no rot will occur. Consequently, 



Figure 73. Alley in the storage yard of a large redwood company in 
northwestern California. Lumber is piled for air seasoning. Note the 
straightness of each face, and the sticker strips projecting beyond the 

ends of the boards. 

thorough seasoning is a preservative process. Rapid air season¬ 
ing usually prevents staining and fungus attack; therefore quick 
drying in hot, moist climates is important. 

(4) Seasoning greatly increases strength, hardness, and stiff¬ 
ness, provided that the wood is not injured by undue checking 
or honeycombing. Green wood is soft and weak in comparison 
with dry wood of the same species. Kiln drying, when properly 
done, increases the strength to the same degree as air drying. In 
other words, properly kiln-dried lumber is equal to the best air- 
dried material in every respect. 

(5) Lumber shrinks during the seasoning process and therefore 
it may be degraded by checks, shakes, or other defects due to this 
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process; consequently buyers prefer to purchase lumber that has 

been pradecl and inspected after seasoning. , 

(6) Timbers that are to be subjected to preservative treatment 

with creosote must nearly always be at least partially seasoned; 

otherwise the creosote will not enter the wood. Timber used for 

bridge construction, cross tics, poles, piling, mill construction, 

block paving, etc., may be more economically and successfully 

treated it is first thorouRldy seasoned. Sometimes rapid sur- 

face drying is accomplished in the hot oil during the treatment, 

but results arc better if the timber has been previously dried. 

METHODS OF DRYING WOOD 

Drying of wood is accomplished in one of four ways, as follows: 

(1) Air drying, or the natural process of seasoning. This 
mctliod was formerly the only one used and is still employed to a 

large extent at most of the small sawmill operaUons. 

(2) Kiln drying or artificial method by which the process is 
hastened and intensified by means of heat, humidity, and eircula- 
tion of the air. This method is coming into more and more exten¬ 
sive use, particularly in the United States. During recent years 
it has been given a strong impetus by the great advantages an 
economics effected by advanced knowledge and better methods. 

(.2) A combination of (1) and (21. In the majority of large 
mills, even today, lumber is first air dried until it contains from 
147c to 307c of moisture and then finished to the desired condition 

in dry kilns. . 

(4) Urea salt treatment. This method has been used with 

success in conditioning cypress and Douglas fir during the past 

few years. It offers definite possibilities for the future. 


HOW WOOD DRIES 

Wood consists of minute cells arranged in complex fashion. In 
green wood the cells and intercellular spaces are saturated with 
water. During the process of moisture elimination, the cell walls 
harden, stiffen, and shrink. If the drying proceeds too rapidly, 
or if the exterior dries before the interior, casehardening, culmi¬ 
nating in checking, warping, and honeycombing, is likely to occur. 
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Wood is an exceedingly complicated and variable material. Its 
structure must be studied and understood before satisfactory re¬ 
sults can be obtained in hastening the drying process, either in 



Figure 74. A good example of accurate and efficient piling in the southern 
Appalachian Mountains. Usually boards are stacked in piles from elevated 
docks, sometimes more than a quarter mile long, and unstacked or loaded 
onto freight tracks located between the timber docks. Note how the ends 
are kept within the pile in the immediate foreground and how a central 
chimney is provided to facilitate drying. The piles are well located with 
reference to each other, adequate aeration is provided, the finished piles 
are well roofed, and the stickers are well placed. In some of the piles, 
boards are used for stickers and, in others, kiln-dried strips. The kiln- 

dried strips are much to be preferred. 

kilns or in open piles. Hardwoods are far more complicated than 
softwoods in the wood elements composing their structure. Meth¬ 
ods of drying one species are not necessarily applicable to another. 
Large losses have attended attempts to dry lumber when the 
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natural physical laws governing the structure of wood and its 

seasoning were not understood or followed. 

Wood is exceedingly hygroscopic or sponge-like, that is, it 

quickly absorbs or gives off moisture, depending upon the humid- 



Fir.UHK75. Two variations of end stacking of lumber to secure qmck 
surface dr>’ing and to prevent sap stain. Tliere are other met tot s. 
method of air seasoning, used principally with sovithern pme ^ 

poplar, is found only at small mills without diy-kiln facilities. os o 

ilin l.'irire mills arc cfiuippcd with dr>’’ kilns. 


ity and temperature of the surrounding air. If green lumber is 
close piled and lias no oiiportunity to give off moisture, it quickly 

(iccflys. 

The drying of wood is much more than the mere evaporation of 
moisture, as from a pile of sand or a cloth, on account of the 
physical behavior of the wood itself. It has taken many years o 
experimental study and research to discover and develop methods 
of accomplishing the result without injury, and it is only within 
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the last few years that lumbermen and lumber users in this coun¬ 
try are coming to appreciate the necessity of properly drying their 
lumber or lumber product. 

Shrinkage across the grain in tangential (flat grain) direction is 
often twice that in radial (quarter-sawed) direction, and shrink¬ 
age in length is almost negligible. Shrinkage is, in general, greater 
in hardwoods than in softwoods and is liable to be greater in heavy 
woods than in light-weight woods, although numerous exceptions 
to these rules occur. 

INJURIES DURING SEASONING 

Some common injuries incurred by lumber in the process of 
seasoning are as follows: 

Checks and shakes, or splitting apart of the wood fibers, are 
due to uneven shrinkage; they may be end or face splits. If the 
surface dries, and therefore shrinks, faster than the interior, the 
fibers separate at the surface, causing checks or shakes to relieve 
the strain. Checks split across the annual rings; shakes are splits 
along the annual rings. 

Casehardening. When the surface dries much more rapidly 
than the interior, its tendency to shrink is arrested by the moist 
interior, which is not yet ready to shrink. The surface then sets in 
an expanded condition. Later, as the interior dries and starts to 
shrink, it is held from doing so by the dry shell, or “crust”; thus 
stresses are set up, which result in deformation, checking, split¬ 
ting, and honeycombing. 

Honeycombing is internal splitting due to continued seasoning 
in the interior after lumber has hardened on the surface, or case- 
hardened. It is the cause of some of the greatest losses in the 
utilization of lumber. 

Warping, or twisting, is due to uneven shrinkage in different 
parts of the same piece of lumber or to stresses developed in case- 
hardening. An additional cause of trouble in warping, twisting, 
and checking is that the cell structure and nature of the growth 
rings vary in different parts of the same board and behave differ¬ 
ently during the drying process. 

Collapse occurs in drying fresh, green wood of some species, if 
it is very wet when the drying process begins, and particularly if 
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it is dried at Ingh temperatures. There is a ‘‘f 7 ” 

fibers The cells collapse and sink in, and the boards become 

thin ^or brashv in spots. This injury is common m some soft¬ 
woods, such as western red cedar and redwood butt logs and 
csiiecially swamp-grown oak and gum. It is different from 

shrinkage. 

AIR SEASONING 

Air seasoning is still applied in commercial practice to most 
species, and esiiecially to hardwoods. Most lumber is first sea¬ 
soned naturally in open piles out of doors. . 

Air-dried lumber is lumber that has diminished its 
content to such a point that it is nearly in equilibrium with the 
surrounding air. The term air-dried lumber is loosely used and 
is applied to lumber that contains 15% to 207o of its weight of 

water, or even more. 

The time required to air dry lumber depends upon: 

(1) The species. Softwoods are usually easier to dry than 

hardwoods. 

(2) The thickness, width, and shape of piece. The time re¬ 
quired is in proportion to size. 

(3) The time of year. Lumber dries quickest in warm, dry, 
windy weather and seasons slowly in winter or in damp seasons. 

(4) Tlic climate—temperature, humidity, wind, precipitation, 
etc. Regions witli long periods of warm or hot weather are 
better for year-round drying than cold, northern, or rainy ones. 
The humid winters of the Northwest Coast are poor for drying 

lumber. 

(5) The method of piling, the arrangement of the yard, the 

protective covering, etc. . 

The advantages of air seasoning as compared with kiln drying 

are that it is simple, it requires little capital, and operators can 
use common labor. 

The disadvantages of air seasoning as compared with kiln dry¬ 
ing are: 

(1) Capital is tied up in stocks waiting to be shipped. Interes 
charges alone may be high. 

(2) The operator cannot take quick advantage of market con- 
ditions as he can with kiln-tlried lumber. 
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(3) Discoloration and degrading due to “bluing” or sap stain 
cannot be controlled or prevented during some seasons of the 
year unless the wood is dipped with a chemical solution. 

(4) Weather and climatic conditions affect results. 

(5) The process requires a relatively large space, involving 
heavy charges for piling, runways, docks, taxes, insurance, etc. 

(6) For many purposes, such as furniture, interior trim, and 
flooring, final kiln drying is necessary. 

RULES FOR PILING LUMBER TO AVOID DETERIORATION 

Experience has demonstrated many rules for the efficient piling 
of green lumber, fresh from the saw. The following rules regard- 



Figure 76. Detailed perspective of a stack foundation recommended by 
the Southern Pine Inspection Bureau. A slope of 1%" per foot is provided. 
The rear sill should be 20" or more above the ground. This diagram shows 
three sills for 10' lengths. For 12' and 14' lengths there should be four 
sills, for 16' lengths, five sills, and for 18' and 20' lengths, six sills. 


ing location, methods of piling, foundations, species, etc., in air 
;seasoning lumber are fundamentally important in laying out 
yards for green lumber. 

Location. Ample space should be provided for a maximum 
■quantity. An entire yearly cut of from 10 million b.f. to 100 mil¬ 
lion b.f. may be piled at one time. A location providing for free 
■operation of air currents must be provided. Swampy, humid, or 
•confined locations where lumber does not have an opportunity 
to dry properly should be avoided. 

Foundations. (1) The foundations should be durable and sufifi- 
ciently firm and strong to carry the maximum loads of lumber 
to be piled. Creosoted timbers serve this purpose admirably. 
Untreated timbers of perishable species should be avoided. 
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(2) The top members of each foundation should be level; from 
front to rear the top surfaces of the parallel skids should be 
parallel and in alignment, so that the weight of the lumber to be 
piled will bear equally upon each one. Sagging piles will cause 
lumber to warp and to be otherwise degraded. 



Figuuk 77. Luinhor idles well slaekod, roofed, sloped, nnd spaced at a 
largo pondcro.<a I'ino mill. An automatic l\imbor stacker is sliown at the 
right. Tlicse mechanical stackei's are frequently used on large operations 
where tlie cut is over 15 million b.f. yearly and where the piles arc high. 

(3) The first skid should be raised above the second and the 
second above the third to allow a slant, from front to rear, in the 
stack, of 1" to every foot. This slant is to permit drainage from 
rains, snow, or fog. 

(4) The skids, preferably at least 4" X d" in size, should be 
spaced not over 4' apart, except for heavy plank and timbers. 

(5) The foundations should be of sutTicient height (from T to 
4 ') to provide space for free circulation of air under all parts of 
the pile. 
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(6) All spaces beneath and about foundation members should 
be kept clear of grasses, weeds, shrubbery, or other growth that 
might prevent free circulation of air and encourage fungous dis¬ 
eases by adding to the humidity. 

Lumber, (1) Boards of equal length should preferably be 
piled together. 

(2) The ends of the boards 
should rest upon or directly 
above the front and rear skids. 

(3) A space approximately 

wide should be left be¬ 
tween boards in the same 
layer with and %" 

lumber; it should be 2" wide 
for %" and ^%" lumber, and 
3" wide for material 3" and 
up in thickness. 

(4) Lumber piled in the 
open should have the front 
ends of boards in each layer 
slightly protruding beyond 
the ends of the layer beneath 
in order to provide a forward 
pitch to the stack of 1" to 
each foot in height. This 
method of piling prevents 
checking from the hot sun 
rays. 

Stickers. (1) Stickers 
should be surfaced on two sides 
and should be of uniform thickness and width: 2 " to 3" wide, 
and preferably thick for 1" lumber and 1%" for 2" lumber. 
Their lengths should be a few inches in excess of the width of the 
pile. All stickers should be of the same size in any one pile. 

(2) All stickers should be thoroughly dry, preferably kiln dried. 
The use of green lumber for stickers should definitely be avoided. 

(3) Stickers should be placed upon the layer of boards im¬ 
mediately over the skids and kept in alignment parallel to the 
front of the pile. 

(4) The front stickers should be flush with, or protrude beyond. 



Figure 78. An example of good pil¬ 
ing procedure with cypress in Florida. 
Note the elevated and well-supported 
foundations, the uniform placing of 
stickers, the adequate roofing for pro¬ 
tection against the weather, the proper 
slope, and the good aeration. 
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the ends of the boards. Rear stickers are placed as near the rear 

end of the pile as is practicable. 

(5) Five columns of stickers arc necessary to properly support 
a 16' pile. The stickers should be placed directly above each 

other. 

Roof Protection. Cover boards or other protective devices 
should be laid on the top of the pile as a roof protection, extending 
a few inches beyond the front and rear ends of the stack. Thor¬ 
oughly air-seasoned lumber should be protected against discolora¬ 
tion and fungous attack by adequate roofing. Often low-grade 
boards will serve this purpose. 

Spacing Stacks. Space between the piles should not be less 
than 2' and should be to 4' or 5' if yard space permits. 

Dimensions of Stack. The customary width of the stack is 
from 6' to 16'. The height is governed by the size and kind of 
the lumber and by the methods of moving it to and from the 

pile. 

End Protection and Treatment of Thick Stock. Lumber 
thick or more, unless of lower grades, should have the ends 
treated with a brush treatment of paint, wax, paraffin, or some 
liquid filler. The ends are also protected from the sun by low- 
grade lumber or paper. These protective devices are particularly 
important for wide and thick stock piled for extended periods 

awaiting export. 

Ground Cover. The ground occupied by lumber piles should 
be covered to a dcjith of at least 4" with cinders (not ashes), 
chemically treated sand, or other treated soil, to prevent the 

growth of weeds or other plants. 

Chimneys. All piles should have chimney spaces throughout 

the piles for greater air circulation. 


KILN DRYING 

Objects. The objects sought in kiln drying lumber from the 
green condition, aside from those enumerated as the general ob¬ 
jects of seasoning, are as follows: 

(la) To shorten the period between the time of manufacture 
and shipment. Returns are quicker, and therefore capital is tied 
up for shorter periods. This item is very important on many 
operations. 
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(lb) To enable orders to be filled on short notice. 

(2) To eliminate many of the losses due to degrading. These 
losses are frequent in air seasoning but seldom occur in kiln 
drying where drying conditions can be controlled. 

(3) To prevent “bluing,” a common and serious defect of such 
lumber as sap gum, yellow pine, sugar pine, Idaho white pine, etc. 

(4) To kill insects. 



Figure 79. A load of thick 2" maple piled on kiln trucks ready for kiln 
rymg. Methods of drying thick, green hardwoods have improved during 
recent years. Note the frequent, well-placed stickers and the central 

chimneys for favorable circulation. 


(5) To reduce yarding and handling charges. 

(6) To render unnecessary further expense in preparation for 
remanufacture, dressing, machining, etc. 

(7) To be independent of season, weather, temperature, etc. 

(8) To reduce shipping weights below those obtainable in air 
seasoning. 


(9) After air drying, to bring the moisture content down to 
the point required for manufacturing and use. 

Technical kiln drying is an important step forward in condi¬ 
tioning lumber. The initial installation of a kiln and the accom¬ 
panying dry sheds is expensive; it may be greater than the cost 
of purchasing and preparing a seasoning yard; but it is justified 
^nerally by increased profits. Southern pine, redwood. West 
Coast hemlock, Douglas fir, western larch, and the better grades 
of ponderosa pine, Idaho white pine, northern white pine, etc., are 
now commonly kiln dried direct from the saw at the mills. 
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Hardwood lumber is still usually air dried at sawmills, but it 
is usually kiln dried before being remanufactured at the consum¬ 
ing point. The following forms of lumber are now being kiln 
dried almost universally; furniture, flooring, cabinet and piano 
stock, refrigerator stock, interior trim, railway-car stock, automo- 



Fua'iiK 80. Walnut lumlx'r being 
piled on kiln tnieks. Walnut is tlie 
liigliesf-valiH* native lumber and is 
widely used for furniture, flooring, 
venec'rs. gun stocks, and many other 
specialty uses. Courtesy liurdctl 

Green. 



Fuu’re 81. Lift truck used on the 
West Coast. In tins mill lumber is 
piled in kiln units after being par¬ 
tially or completely air seasoned. 
The rate of seasoning in this unit 
is more rapiil than in ordinary piling. 
Stacking ami transportation costs are 
lower with this method. 


bile parts, gun stocks, airplane stock, last blocks, wooden heels, 
and all forms of hardwood dimension. 

]\Iany progressive hardwtiod mills are now providing kiln-dry 
ing service for some of their output. Plants consuming hardwood 
generally juTfer to do their own kiln drying, especially cabinet, 
furniture, flooring, and similar factories. 

Many softwood mills, esjiecially on the AVest Coast and the 
larger mills in the South, kiln dry their entire product except 
timbers. Concentration yards in the South, to which are sent 
the rough, green product of from five to more than twenty small 
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sawmills (locally known as peckerwood, coffeepot, or seaweed 
mills), generally maintain efficient and modern dry-kiln and 
planing-mill facilities. 

Many species, such as gum, elm, beech, and western larch, 
formerly marketed with difficulty owing to lack of knowledge 
of proper methods of seasoning, are now meeting a better de¬ 
mand. It may be safely stated that modern kiln-drying meth¬ 
ods have eliminated many serious losses and that it is now pos¬ 
sible to dry almost every wood in a way to make it valuable and 
useful. This fact is an important step towards improved and 
more efficient utilization of our raw-wood resources. 

TIME REQUIRED TO KILN DRY PRINCIPAL SPECIES 

The table on page 150 shows the number of days required to 
kiln dry the principal species, when they are green and fresh from 
the saw, as well as after they have been partially air dried. The 
time required is governed by the nature and behavior of the 
lumber and its initial moisture content, assuming that it is sub¬ 
jected in a suitable kiln to the proper temperature and humidity 
control. The table is based upon 1" stock. For drying thicker 
stock, the drying time is directly proportional to the thickness 
up to 2"; quarter-sawed lumber requires from 25% to 35% more 
time to dry than plain-sawed lumber. 

COMPARATIVE STRENGTH OF AIR-DRIED AND KILN-DRIED 
WOOD 

The question of the effect of drying methods upon strength of 

wood has always been a disputed one. Many claim that kiln- 

dried wood is stronger than air-dried wood, and others claim the 

opposite. The United States Forest Products Laboratory at 

Madison, Wisconsin, has made some 150,000 comparative strength 

tests on both kiln- and air-dried specimens of 28 principal species 

of lumber. These tests have conclusively proved that proper 

kiln drying and proper air drying have the same effect upon the 
strength of wood. 

Kiln drying decreases the moisture content to around 5% to 
8%, whereas air-dried lumber contains from 15% to 20% mois¬ 
ture. Inasmuch as wood increases in strength with loss of 
moisture, higher strength values are secured from kiln drying 
than from air drying; but this effect is of little significance in 
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DRYING PERIODS FOR 1-INCH LUMBER * 

Days to Am Days to Kiln 
Season TO 20% Dry from Days to Kiln 


Moisture 20% to 6% Dry from 
(Aitroxi- Moisture t Green to 67o 
Hardwoods mately) f Moisture 

White oak 240-300 6-12 20-45 

Rod oak 170-250 4- 8 16-26 

Swamp oak 360-400 6-14 20-50 

Birch 150-200 5- 8 11-15 

Beech 150-200 6- 8 12-15 

Maple 150-200 5- 7 10-14 

White ash 70-110 4- 7 12-18 

Rod irum 100-160 6- 9 16-24 

Sap«um 70-110 4- 7 12-18 

Tupelo gum 70-110 5- 7 12 18 

Magnolia 60-100 5- 7 10-16 

Hickory 150-200 8-14 20-40 

Elm 80-130 4- 6 10-15 

Yellow poplar 40- 70 4- 6 10-13 

Basswood 30- 60 3- 5 7-10 

Cherry 150-200 5- 7 10-12 

Chestnut 85-125 4- 8 8-12 

Walnut 120-170 6- 8 12-18 

Mahogany 70-110 4-7 12-16 

Rosewood . 15-20 24-28 

Ebony . 20-30 . 

Cocobola . 17-24 26-30 

Softwoods 

Southern pine 40- 70 2- 4 3-6 

Ponderosa pine 45- 90 3- 5 3-6 

Northern white pine and 

Idaho white pine 60-150 3- 5 5-8 

Sugar pine 45- 90 3- 5 4-5 

Douglas fir 40- 70 2- 4 4-8 

Spruce 45- 90 3- 6 4-7 

Cypress 200-275 4— 6 6—10 

Redwood 60-180 4- 7 7-10 

White fir 45- 90 2- 4 3-5 

Western hemlock 60-120 2- 4 3-5 

Western red cedar 50-140 4- 7 10-15 


* From II. L. Henderson, The 4/r Seasonit^g arid Kiln Drying of B ood. 
t The time required to air dry varies with the climate, the season in which 
the lumber is piled, and the manner in which it is piled. 

t I'he time requireil to kiln dry varies with the drying system used, the 
use to which the lumber is to be put afterward, and the quality of lumber 
(grade). 
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actual practice, because in final usage wood conies to practically 
the same moisture content whether it is kiln dried or air dried, 
the moisture content depending upon the air conditions under 
which the wood is used. 

The same kiln-drying processes cannot be applied with equal 
success to all woods, but if they are properly applied the result 
in relation to strength is the same as when air seasoning is prop¬ 
erly applied. 

TYPES OF KILNS 

Kilns are generally classified according to the system of ob¬ 
taining drying conditions, that is, the regulation or control of 
humidity and circulation within the kiln itself. Heat is obtained 



air blowers fans blowers air 


Cross Section Longitudinal Section 

Figure 82, Cross section (left) and longitudinal section (right) of an 
internal-fan, jet-blower diy kiln equipped for reversible circulation. 

in practically the same way in all types of dry kilns, that is, 
either by the use of steam coils or by means of steam radiators. 

The principal types of kilns, according to this classification, 
are ventilated kilns, condensing kilns, and forced-draft kilns. 

Ventilated Kilns. These kilns depend upon chimneys for both 
circulation of air and elimination of the moist air. Humidity 
IS supplied by steam spray pipes. Many of our most prominent 
dry-kiln operations were installed according to one of the adapta¬ 
tions of this general method. Examples of this type are the 

National, Standard, Grand Rapids, Moore, Emerson, Morton, 
North Coast, Curtiss, and Hosey, 
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Condensing Kilns. These kilns depend upon cold-water coils or 
water sprays to condense the excess water from the air and to 
create a circulation as well. Examples of this type of kiln are 
the Ticmann, Perkins, Hanrahan, and Andrews. 



Fkjurc 83. A stacker for kiln drying loads at a Klamath Palls, Oregon, 
I)lant. The unit load of rough green lumber (right) has been tilted and 
is being unloaded a layer at a time. Tlie himber moves on power chains 
toward the left foreground and slides onto the stack being built up where 
the two men are standing. The men are dropping in strippers, or sticker 
strips, to provide air spaces between each layer of lumber. The building-up 
load descends a comficnsating distance each time a layer is added. Coarfcsi/ 

the Weyerhaeuser Timber Co. 

Forced-Draft or Blower Kilns. This type may either use fan 
blowers for circulation and spray pipes for humidifying the 
atmosphere, as in the American Blower, Sturtevant, Northwest 
Blower, and Cutler kilns, or they may use the steam jet blowers 
for both circulation and humidifying, as in the Plenderson Kiln. 
All blower kilns eliminate the surplus moisture by ventilation. 

Kilns may also be classified, according to the method of charg¬ 
ing and unloading, into progressive kilns and compartment kilns. 

Progressive Kilns. In this type, the lumber is put in at one 
end and, synchronously, an equal amount is taken out at the 
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opposite end every day. Moisture conditions, therefore, vary 
throughout the length of the kiln; warm, moist air is usually 
present at the entering end of the kiln, whereas at the discharging 
end the air is hot and dry. Most of the old dry kilns installed 
in connection with lumber operations are of the progressive type, 
as they can be loaded and operated much more cheaply than 
other types and they make it possible to handle lumber much 
more economically and efficiently. Many arguments are ad¬ 
vanced for and against this type of kiln. On account of the 
constant opening of the doors at both ends to charge and dis¬ 
charge the kiln, the humidity and temperature conditions cannot 
be regulated very accurately. 

Compartment Kilns. In this type the entire kiln is charged at 
one time and the drying conditions are varied to suit the condi¬ 
tions of the lumber. When the lumber has reached a suitable 
stage of conditioning, it is all discharged at one time and a new 
charge is placed in the kiln. Thus there is no opening or clos¬ 
ing of doors to influence the temperature and humidity at any 
time, as there is in the progressive type of kilns. Progressive 
kilns are being used less for both hardwoods and softwoods, 
because of the reasons described above. 

PREVENTION OF SAP STAIN 

With the introduction of refinements in the seasoning of lumber 
both by artificial and by natural means, the prevention of sap 
stain, a defect which has caused much difficulty in the trade, 
has assumed great importance. 

Blue stain, or bluing, is commonly found in the sapwood of a 
large number of woods, both hardwoods and softwoods. Blue 
stain is caused by a fungus which appears very rapidly both on 
the ends of logs and on freshly cut boards when favorable condi¬ 
tions of atmospheric moisture and temperature are present. Blue 
stain appears at first in the form of small spots or streaks; later, 
as the living fungus develops further, the entire sapwood may 
be colored a light blue; still later it may become deep blue. If 
the growth is permitted to develop unchecked it may leave a 
mold on the surface. On certain species, such as the sap gum, 
which is acid in its nature, the growth of sap stain is particu¬ 
larly rapid. It is also common on southern pine, ponderosa 
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I)ine, and Idaho white pine. Among the hardwoods on which 
it is found are yellow poplar, basswood, and a number of other 
species, where its effect on the light-colored sapwood gives it a 

disagreeable appearance. 

Other fungi produce stains of various colors, including yellow, 
red, brown, blue, green, and black, but they are rather uncom¬ 
mon. Sometimes stains are produced chemically by ferments 
within the wood itself. Discoloration of a chemical nature, not 
due to fungus, sometimes develops in kiln drying lumber, but 
the chemical action that causes it has not yet been explained. 

Blue stain and other stains do not seriously affect the strength 
of wood but they often lessen its value when it is to be used for 
certain purposes, such as cooperage, box boards, veneers and 
vehicle and furniture stock, lumber and timber for export, and 
finishing. In some countries, such as Spain and the Argentine, 
imported stained lumber is considered very objectionable. 

There are three methods, in general, of preventing fungus 
stains on wood, namely: (1) air seasoning; (2) kiln drying; (3) 
dipping in antiseptic solutions. When lumber is dipped in these 
solutions, it is generally dipped as the boards leave the trimmer 
at the rear of tlic sawmill, before being piled in the yard for air 
seasoning. Air drying is effective when properly done, but 
<hiring the spring and early summer seasons when there is high 
humiflity it is exceedingly difficult to prevent staining of lumber, 
particularly in warm, moist climates. Kiln drying, when propeily 
upjdicd to green lumber, is very effective in preventing stain. 
The United States Forest Products Laboratory has determined 
tliat temperatures of 140° F maintained for 3 hours w’ill kill 
blue stain in 1" to 2" stock. Steaming at 170° F to 180° F for 
a period u]) to one hour will prevent the growth of molds or 
fungi. It should be understood that kiln drying docs not re¬ 
move stain already developed but prevents its growth by steriliz¬ 
ing the lumber. 

It has been estimated that several million dollars are lost 
annually in the industry by the degrading from sap stain. Vari¬ 
ous methods have been pursued to prevent the serious stain in the 
sapwood of the pines and several ot,lier softwoods and in the 
liardwo(Kls—princijially yellow poplar and red gum. 

All freshly sawn lumber susceptible to stain should be dipped 
in some chemical solution within 24 to 36 hours after sawing, 
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to protect it against stain infection. Lumber to be dipped should 
not first be bulk piled for more than 36 hours during warm 
weather. Stain fungi and certain molds grow most vigorously 
in warm, moist locations, notably in the South. 

The control is effected by three methods, as follows: 

(1) By passing the lumber through dipping vats with or with¬ 
out automatic rolls to insure complete immersion. 



Figure 84. Vat used for automatic dipping of lumber for prevention of 
sap stain. Transfer chains carry the lumber directly into and out of the 
yat. With heavy hardwoods, no special apparatus is needed for complete 
immersion. With lightweight pines, roller wheels or other methods must 
be used to submerge the lumber as it passes through the antistain chemical. 

(2) By hand dipping. In small sawmills there is commonly an 
operator who places twenty to forty boards in a vat containing 
the preventative chemical and then removes them. 

(3) By spraying. Large timbers are commonly treated this 
way. 

About 90% of all pine mills cutting 5 million b.f. or more per 
year use some antistain chemical on at least the better grades 
that are to be air seasoned. Large sawmills that kiln dry prac¬ 
tically all of their output do not use antistain chemical. For 
the lower grades of some species stain is not considered a defect, 
and so it is not important to apply a preventative. 

There are a number of chemicals in use. For many years the 
soda dip was the most common. It has been largely superseded 
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by an ethyl mercury compound known as Li^asan. Chlon- 
nltcd phenols are also used quite extensively. The c°st of dip¬ 
ping generally varies between 12^ and 30^ per thousand board 
feet the solutions are used at air temperature. Hardwoods and 
softwoods require about the same amount of solution Li^^^an 
is used at the rate of 1 lb. per fifty gallons of water, and the 
chlorinated phenols are used at the rate of 3 lb. to 4 lb. per fi ty 
gallons of water. It is common practice to dip all species of p ne 
and practically all hardwoods, except hickory. After dipping 
the lumber is carefully stuck in open piles to insure thoroug 
ventilation and quick drying conditions. Sticker strips for lum¬ 
ber piles should be run through the same solution. 
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REMANUFACTURE 

GENERAL 

In the early days of the industry sawmills turned out rough 
lumber only. With the gradual increase in demands for further 
refinements in manufacture came a slow development of planing 
mills as an important part of the larger sawmill operations. Pre¬ 
viously, rough lumber was shipped after seasoning to large centers 
for planing and other manufacture to suit special market re¬ 
quirements. At one time, more than 700 million b.f. were yearly 
shipped from Michigan, Minnesota, and Canada to the Tona- 
wandas in western New York for remanufacture, largely plan¬ 
ing, to serve the great eastern consuming markets. 

In recent years, more and more grades and sizes of softwoods 
are being processed through the planing mills. Sometimes, the 
entire product except the lowest grades and timbers are being 
planed. Formerly, boards alone were planed. Then gradually 
dimension was planed on one or two sides and now it is gener¬ 
ally dressed on four sides. Usually lumber was seasoned in the 
yard, or, later, in dry kilns, before planing. When the demand for 
lumber was extremely strong, as it was during World War II, even 
green lumber fresh from the head saw, edger, and trimmer was 
dressed. Also dimension and some timbers were planed green 
from the sawmill. Hardwoods are seldom planed at the saw¬ 
mills where they are manufactured, although this practice is now 
becoming more general because substantial savings may be made 
in freight charges. 

Hardwoods generally are first air seasoned and then shipped 
in the rough to some industry where they are usually kiln dried 
and then cut up for furniture, flooring, car construction, and the 
many industrial uses to which hardwoods are adapted. The 
only important use for hardwood, not kiln dried, is cross ties. 

There is a growing tendency among furniture manufacturers 
and other producers of various wood products to depend upon 
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rcmanufacturing operations for their sources of supply of ma¬ 
chined and semimachined parts and components. 

Many remanufacturing plants arc simple operations consisting 

of a portable sawmill and a homemade cut-off saw. This type 
of a mill can produce only rough squares such as are used for 
spokes, hammer and hatchet blanks, golf-stick squares, and other 

items where precise accuracy is not required. 

The other extreme would be a rcmanufacturing plant special¬ 
izing in component parts for furniture, implements, cabinets, 
knocked-down furniture, and other items where precision accu- 
racy is of utmost importance. Many companies furnish parts of 
this kind machined so aceurately that final assembly is possible 
without furtlier fitting or machining the parts, especially items 
such as knocked-down garden furniture, cabinets, unfinished 
furniture, and stepladders. Many remanufacturing plants are 
capable of producing sub-assemblies such as drawers, tops, and 

mirror frames. . , t .1 

Tims the equipment and plant layout are determined by the 

kind of items to be produced, the output capacity desired being 
taken into consideration. 

Another point of some importance is the surfacing or dressing 
of lumber to obtain uniformity of size. This is, of course, usually 
done to the standards set up by the various lumber manufac¬ 
turers’ associations or to specifications furnished by customers. 

It is impossible to determine accurately and uniformly the 
amount of shrinkage during the ilrying process of lumber. There¬ 
fore, it is necessary to surface lumber before use or shipment if 
accuracy in construction or assembly is to be expected. 

The maximum utilization of raw material depends largely on 
the efficient remanufacture of lumber. It is not logical, however, 
to assume that maximum utilization could bo obtained by ship¬ 
ping lumber in board form to furniture factories and other 
fabricators or processors where the lumber is cut up into rela¬ 
tively small pieces. It would be ditficult for any one producer 
to obtain the maximum number of cuttings from a board be¬ 
cause of the limited number of sizes he is required to use. On 
the other liand, the rcmanufacturing plant serving a number of 
customers can obtain maximum utilization because of the large 

\arictv of difiVrent-sized cuttings required. 

% 
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PRINCIPAL PRODUCTS OF REMANUFACTURING 

The principal products of remanufacturing operations are 
planed lumber (also known as dressed or surfaced lumber) and 
pattern lumber. Other less important products produced at 
these plants are small dimension stock, small parts, blanks, etc., 
and box boards. 

At many mills the only remanufacturing done is to plane the 
product. In other mills the work done in remanufacturing 
operations includes not only planing, but the production of 
various patterns, including flooring, ceiling, siding, partition, and 
mouldings. Still other plants turn out a great variety of short 
lengths and small sizes to be used for special purposes, such as 
parts of furniture, including chair seats, backs, and legs; small 
blanks to be made into handles, brush backs, toys, novelties, and 
tool handles; and many other items. 

At mills making products from the various pines, there are 
special remanufacturing plants devoted to the production of box 
boards. These are produced largely from ponderosa pine, south¬ 
ern pine, northern white pine, Idaho white pine, and sugar pine. 
Box boards are also made from the spruces, true firs, and Douglas 
fir. In fact, all species are used to some extent for box boards. 
Enormous remanufacturing operations are devoted to producing 
box boards at the large pine mills in Oregon, California, and 
Idaho. There are more than 100 independent remanufacturing 
plants on the Pacific Coast. 

In the South * there are many concentration yards, which are 
in effect remanufacturing plants because they are used to con¬ 
centrate rough lumber made at a number of small stationary and 
portable mills. After drying in kilns or yards, the lumber is 
planed or otherwise remanufactured to suit particular markets. 
A very large volume of roofers (No. 2 common southern pine 
boards) used for sheathing, subflooring, and roof boards are 
manufactured at concentration yards. 

PLANED LUMBER 

Practically all large mills and some small mills provide facili¬ 
ties for planing lumber after air seasoning or kiln drying. More 

* The Southern Pine Association in 1947 estimated that there were about 
15,000 sawmills in the South of which only about 1,400 were equipped 
with proper planing and grading facilities. 
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and more softwood lumber is being planed. Hardwoods, as 
stated, arc generally sold by the mills as rough-sawed boards 

because the industries use them in that form. 

There arc many types of planers ‘ that have been developed 

within recent years to turn out precision products and at high 
speeds. Planers arc equipped to surface one or two sides and 
one or two edges of a board, dimension, or plank. A few years 



Ficurk 85. A large sawmill and box factorj- cutting pondcrosa pme and 
some other si>ocics from a forest managed on a sustained-yield basis at 
Susanville, California. In the rear are large remanufaeturmg facilities to 
convert the low-grade boards into box shooks for the California fruit and 


ago 2" X 4" dimension was not planed universally. Now prac¬ 
tically all dimension is planed on fotir sides. Even planks and 
small and large timbers arc often put through a timber sizer, 

which surfaces two or more sides. 

A 2" X 4" dimension in the rough is fully 2" thick and fully 

-1" wide, but when it is planed to standard sizes, it is surfaced 

generally to X 3'Js"* . 

Planers may be operated by two men. One feeds the rougU 

lumber into the machine, and the other puts the surfaced boards 

on buggies or trucks for delivery to the pile, box ear, or dry shed. 

Surfaced softwood lumber sells at higher prices than rough 

lumber, and, because of the reduction in freight rates, it more 

than pays to perform this planing operation. 

*Tlu' U'viw nl:nior is \ts\iHUy broadly oinployod. In the romanufacturing 
oiH'ratious. ono- and two-side planoi-s are known as snrfaeers. 
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PATTERN LUMBER 

Softwoods are worked into various patterns. Planing refers 
to simply surfacing sides and edges. Certain forms of lumber 
known as shiplap, bungalow siding, drop siding, and beveled 
siding and lumber with tongue-and-groove edges, such as floor¬ 
ing, mouldings of various sizes and patterns with various grooves, 
beading ridges, and similar workings are known as pattern 
lumber.* 

Special machines have been devised to turn out these products 
and to make specialized patterns for various architectural forms 
and uses. Thus many forms of lumber, including siding, ceiling, 
partition, casing, base, and sheathing, are made in this way. A 
planer and matcher is generally a much heavier machine than a 
planer. It is also more complicated and therefore requires con¬ 
siderable power to operate it and more skilled mechanics to at¬ 
tend it. However, its products sell for prices that fully justify 
the added investment and overhead charges. Some large planing 
mills operated in connection with the largest sawmills in the 
West use seven or more large electrically driven planers and 
matchers. 

SMALL DIMENSION STOCK, SMALL PARTS, BLANKS, ETC. 

As indicated above, many sawmills find that as a result of 
ordinary trimming and edging procedures, short lengths and 
narrow strips do not come within certain grade classifications. 
They may be included with mill waste, or they may be sold only 
as mill culls or strips for which low prices are paid. In order to 
salvage a good deal of material that otherwise would be wasted, 
including 4' lengths from the slasher (in large mills), much of this 
stock is sent to the remanufacturing plant to be put through 
rip saws and cut-off saws and remanufactured into what is known 
in the hardwood business as small dimension stock. These small 
pieces, parts, and blanks are widely manufactured in connection 
with sawmills rather than at industrial plants where the lumber is 
utilized. Small pieces, such as 1" X 1" X 12" or 4" X 4" X 4', 
are being manufactured at plants at sawmills for various wood- 

* This lumber is not to be confused with shop grades that are sometimes 
used for making patterns and flasks in foundries. 
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working industries, particularly in the central or ^Middle West 
industrial states. 

Si)ecializcd machines are required for cross-cutting and ripping 
purposes. Included in tlicsc machines are specialized forms to 



FiGuni: 86. Tlic dovclopmont of ideas looking townnl the evcr-closcr 
utilization of lumber never ends. In this Klamath Falls, Oregon, mill, 
which cuts mostly ponderosa pine, low-giade lumber with largo knots is 
being cut up into small segments for mamjfacture into wooden box ends. 
The obj('ct is to sjtlvage the pieces tliat in the past were frequently dis¬ 
carded. Note the automatic unloading fea(un\ Courtesy the irej/cr^ 

haeuser Timbu' Co. 


make slats or blanks for variotis kinds of crates, box boards, 
baseball bats, turnery, furniture and implement parts, tool han¬ 
dles. brush backs, and many other items. Hand-fed single-saw 
rip machines are relatively inexiiensive. but power-fed gang rip 
saws of the more recent and permanent types are very expensive. 
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BOX BOARDS 

Normally about 15% to 20% of the total lumber production 
is consumed as box boards. During World War II, approxi¬ 
mately 25% to 40% of all lumber produced went into box 
boards, particularly for containers for the shipment abroad of 
foods, munitions, and other war materials. 

Box boards are usually manufactured from the lower grades of 
softwood lumber because of their lightness in weight, workabil¬ 
ity, nailability, and low cost. In many of the larger pine saw¬ 
mills, particularly in the West, the lower grades are automatically 
sent to a separate box-board factory. This may be part of the 
general remanufacturing plant, but in the larger operations, there 
frequently is a separate box-board factory equipped with rip 
and cut-off saws and special machines to turn out the products. 
Box boards are also often made from short, narrow, and other¬ 
wise waste pieces that are of insufficient size to conform to the 
specifications of some of the standard lumber grades. In some 
species, some of the grades are known as box grades of lumber. 
Box boards are generally shipped out of plants in knock-down 
fashion, in shocks, and shipped in carload lots to the industries 
that assemble these parts into boxes as required. 

Some of the most important users of boxes are the fruit and 
vegetable trade, the canneries, and the makers of other special 
products. Practically every industry uses some form of box 
boards, including crates and containers that may be of a very 
large size. Box boards are generally shipped as tops, bottoms, 
ends, and sides in carload lots from the factory or remanu¬ 
facturing plant at a sawmill to the industry where the parts are 

assembled, the contents are packed, and the container is labeled 
for final shipment. 

MISCELLANEOUS 

Special remanufacturing operations in what may be a corollary 

part of a large sawmill operation are devoted to making sash, 

doors, pipe stock, silo staves, tobacco-barrel staves, cooperage 

stock, and blanks for making golf heads (from persimmon and 

dogwood), vehicle stock, athletic equipment, and many other 
specialty products. 



164 


REMANUFACTURE 


ADVANTAGES OF REMANTJFACTURE 


The advantages of remanufacture may be summarized as 
follows: 

(1) Weight is reduced, and therefore shipping charges are re¬ 
duced. Railroad transportation rates are based upon weights in 
hundred pounds. Rough green shortleaf pine weighs 4,200 lb. 
per thousand board feet. When shipped dry, the same species 
weighs 3,300 lb. When surfaced on 4 sides, tongued, and grooved 
to X 5 I/ 2 " as roofers, the weight of 1" X 6" is 2,300 lb. If 
the saving in weight from rough, dry condition to the final dressed 
form is 1,000 lb. per thousand board feet and the freight rate 
is $0.43 per hundred pounds, the saving is $0.43 X 10 = $4.30 
per thousand board feet. 

Lumber is generally sold to the retailer or the industrial user 
on the delivered f.o.b. basis. Reduction of weight, therefore, 
has made it possible for many mills to broaden their markets 
and reach customers at distant points especially the larger mills 
on the West Coast and in the South. 

(2) More complete utilization of the log is possible in making 
sizes, including lengths, widths, and thicknesses, to suit particu¬ 
lar market requirements. Short lengths formerly wasted have 
been cut at sawmills and utilized for specialized purposes. Many 
small pieces dressed for boxes and crating, furniture parts, and 
special parts for brush backs, garden, industrial, and agricultural 
tools and implements, bobbins, novelties, short-length flooring, 
and many other products can be produced. ^Moreover, packaged 
lumber, especially when worked into patterns of ceiling, parti¬ 
tion, flooring, sheathing, and other items furnished in special 
lengths, has definitely assisted in the marketing and better utili¬ 
zation of lumber. 

(3) Surfaced lumber brings a much higher price than rough 
lumber on the markets. It is considered much more desirable, 
attractive, and usable, and therefore, even with the added cost of 
seasoning and surfacing, planed lumber is much more salable at 
better prices than rough lumber. 

(4) Standardizing methods of dressing or planing lumbex 
means that items from the same species, but produced in differ¬ 


ent mills, can bo utilized for flooring, sheathing 


siding, ceiling. 
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and many other forms. Heretofore they could not. Therefore 
uniform planing has added materially to the simplification of 
the utilization of the end products of lumber manufacture. Dis¬ 
parities in planing rough lumber to varying thicknesses, such as 
the reduction of the rough size to and have 

led to more uniform standardization of finished sizes. Often, 
for large construction operations, one mill would not be able to 
supply all the required lumber. Therefore it is important to have 
lumber remanufactured that originated in various mills, perhaps 
widely scattered to suit the needs in all consuming markets. 
Thus, roofers, which is a No. 2 common board and is a principal 
item shipped from many southern pine mills, will fit the re¬ 
quirements for sheathing dwellings, for subflooring, and for roof 

boards in all of the consuming markets, whether in the South, 
Northeast, or Middle West. 

(5) The lumber has a cleaner and more attractive appearance 
at destination. Retail lumber dealers have recognized the im¬ 
portance of supplying lumber as free as possible from blemishes, 
dirt, and dust incurred in handling and storage, especially for 
dwellings, repair work, and inside trim. Planed lumber is cer¬ 
tainly far more attractive to the final consumer than rough 
lumber, and the grain is more pleasing, especially for interior 
finish, flooring, base boards, and similar purposes. 

(6) Surfaced lumber can be readily and cheaply painted. 
Paintability is a very important factor in the utilization of many 
species, particularly for all forms of siding. Certainly paints 
cannot be used on rough lumber, and therefore this feature is one 
of the most important single advantages of surfacing lumber. 

BUILDINGS 

Remanufacturing operations are generally conducted in a 
building well separated from the sawmill because of fire hazards 
and because it should be readily available to the seasoning yard 
from which the lumber comes and to shipping facilities, gener¬ 
ally railroad tracks, for the shipment of carload lots. This 
building may consist of a small shed, housing a single planer in 
connection with a small mill, or it may be a huge building sev¬ 
eral hundred feet long by 50' to 100' wide, housing a good 
many planing machines, cut-off saws, re-edgers, and special facili- 
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ties such as a box-board or shook plant, part of it may be 
devoted to making small dimension or special products, such as 
implements, tools, brush backs, ladder rungs, and cross arms. 

It should also be favorably located with reference to kiln-drying 
facilities. Both air-seasoned and kiln-dried lumber, as well as 
the lumber green from the saw, are moved to the remanufactur- 
ing plant for simple planing or for working into patterns or other 
purposes. The important exception to this general rule occurs 
in so-called “timber mills,” principally at large plants turning 
out Douglas fir and southern pine timbers. Equipment for dress¬ 
ing timber sizes is generally located at the rear end of large saw¬ 
mills specializing in timbers, and dressing is frequently done 
green from the saw. Special timber docks are generally pre¬ 
pared at the rear ends of large sawmills, so that after timber 
sizing the product is loaded, generally down a sloping ramp onto 
freight cars or trucks for delivery to destination. 

Remanufacturing plants generally have a separate building to 
provide steam power if this kind of power is used. Most of the 
rcmanufacturing plants, however, use electric drive, and a sepa¬ 
rate motor is used for each planer, cut-off saw, or other piece of 
machinery. 

The building is generally one storied and consists of a wooden 
structure with ample facilities for moving lumber into and out of 
the plant. Very often, the front and rear ends are open to 
facilitate the movement of lumber, which is brought in on buggies, 
tramcars or lift trucks. 

After lumber has been planed or otherwise remanufactured it 
is very important to have adequate storage sheds in connection 
with the plant to protect the dressed lumber from the weather 
before loading out to destination. Thus the larger mills have 
very large dry storage sheds that may have facilities for from 
1 to 20 million b.f. 

Many of the planers and matchers installed to produce floor¬ 
ing, ceiling, siding, sheathing, etc., may be from 10' to 18' in 
length. Generally these machines handle lumber up to 16' long, 
but on the West Coast facilities are provided for turning out still 
longer products. Operators generally estimate that the minimum 
width of a building for handling this class of material should 
be 80' to 100'. Some of these buildings are over 250' wide. 
These remamifacturing plants are always very much longer than 
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they are wide, because the movement of lumber from the front 
to rear ends of the building means a layout of a good many 
machines for special operations. Space must be allowed for 
moving trucks and buggies between the machines as well as to 
feed in the lumber to the machines in front and away from the 
rear of the various machines. Thus wide clearance on all sides 
of the machines is considered desirable, as the floor of many of 
these plants quickly becomes congested with the lumber product 
as well as with rejects and material requiring special piling or at 
least temporary disposition until it is finally machined and 
ready for shipment. In some of these plants, there is a great 
variety of rip saws, cut-off saws, re-edgers, gang edgers, and 
moulding machines, as well as planers and matchers. 

At small mills, the shed is commonly 20' x 40' or 40' X 80', 
and contains only one or two planers. 

An important phase of designing a good building is to provide 
adequate foundations and supports for some of the heavier ma¬ 
chinery. For example an electrically driven hardwood flooring 
machine of the better type weighs about 16,000 lb. 

MACHINERY AND EQUIPMENT 

Especially designed machinery is used in remanufacturing 
plants to surface boards, planks, and dimension on one or two 
sides and one or both edges. Machines also rip wide and thick 
stock to narrower widths and dimensions, sometimes to raise the 
quality and, therefore, the grade, and sometimes to manufacture 
special sizes for later assembly into doors, sash, frames, boxes, 
crates, etc. A series of cut-off or trim saws is required to trim 
long lengths into shorter or standard lengths. 

In the largest plants several planers and matchers are installed 
with special cutting heads to produce stock that may be planed 
on both sides, with tongue and groove on the edges and perhaps a 
hollow back, as in flooring, bead, or V-shapes in connection with 
ceiling, partition, and siding. Several other types of machines 
are manufactured to produce special sizes and forms, for ex¬ 
ample, log-cabin siding. Within recent years, special end¬ 
matching machines have been developed and improved to cut a 
tongue and groove on the ends of flooring, drop siding, ceiling 
partition, and sheathing. These have resulted in the saving of 
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much lumber previously wasted. In some plants special turn¬ 
ing and cutting machines are provided to produce special pat¬ 
terns or sizes for implement stock; automobile and truck body 
blanks; handle squares; silo, tool, and vat stock; ship deck¬ 
ing; toy, vehicle and furniture stock; and many other specialty 

items. 

Thus a great variety of feed tables, power-driven feed rolls 
and cfiuipmcnt is used to carry the stock from one machine to 
another, to feed the stock into special machines, and then to 



FicjuiiE 87. Planer and matcher designed for planing mills requiring a 
simple and compact machine capable of fast production. It has feeding 
speeds from 75 to 200 f.p.m., can work with widths up to 21", and thick¬ 
nesses up to S". Courtesy the Yatcs-Amcricon Machine Co. 

carry the product out to the dry shed or directly to the box cars 
or trucks for delivery to destination. 

Most of the recently developed planers and matchers are high¬ 
speed machines aiul are equipped with the latest type of roller 
and ball bearings. 

The catalogues of machinery manufacturing concerns should 
be carefully consulted for complete information regarding costs, 
special equipment, weights, locations in the mill, and other speci¬ 
fications to provide the most efiicient and saleable products. The 
largest mills generally employ a consultant or engineer to de¬ 
sign the layout to meet their special purposes. Then machinery 
and equiiiment to meet those needs are installed. 

A very large part of the remanufacturing operations is the 
remanufacturing of boartls. particularly in plants remanu- 
facturing ponderosa pine, southern pine, sugar pine, and Idaho 
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white pine lumber, and also in connection with redwood and 
cypress operations. Owing to the increasing demand for kiln- 
dried and dressed stock of all kinds, almost every large mill, 
in the important southern pine and Douglas fir regions, has re¬ 
cently modernized its machinery, equipment, and layout to sup¬ 
ply the demands of the market. During World War II, large 
quantities of lumber were dressed and used green from the saw. 
This practice is considered very bad because the later seasoning 
of the lumber is likely to result in checking and shrinkage. 

The following are the types of planers in common use: 

(1) Single-Screw Bed, or Pony Planer. This planer is ad¬ 
justable for thickness because the bed is mounted on screws and 
can be raised or lowered. 

(2) The Double-Screw Bed. This planer is constructed along 
the same lines as the single-screw bed. 

(3) Roughing, Shingle, or Double. This planer is an extra¬ 
heavy machine with powerful gearing. A large yield is provided 
in the chip breaker and feed rolls to care for heavy cuts and the 
processing of inaccurate or miscut lumber. The bed is mounted 
on screws. 

(4) Cabinet or Wedge-Bed Type. This type is designed to 
process stock to great accuracy at high feed rates. 

(5) Endless Bed Type. In this type the bed is composed of a 
series of metal slats, power driven. 

(6) Matcher Type. The top cylinder and feed rollers are 
adjustable for the thickness. Usually this type is used where 
high feed rates are required. 

Machines designed for producing lumber surfaced on four 
sides are called “planers and matchers” or moulders. Various 
types and designs are offered, and a wide range in output is pro¬ 
vided. The smaller planers and matchers, usually equipped 
with 4-knife round cylinders and side heads, have a maximum 
output capacity of approximately 100 linear feet per minute. The 
largest of the West Coast planers and matchers are designed to 
operate with knife cylinders with 14 or even more knives and 
side heads and are capable of producing 700 linear feet per 
minute, or higher under certain circumstances. 

The top and bottom cylinders are arranged to cut before the 
side heads. Thus the stock is double surfaced to a precision 
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thickness, which insures accuracy of the following side-head 
work. The side heads cut opposite to one another, as this ar¬ 
rangement is necessary for accuracy especially in such items as 
tongue-and-groove products. 

The basic planer and matcher is strictly a machine for surfac¬ 
ing two sides and machining two edges of sawn lumber within the 
capacity of the machine. Various attachments provided for 
planers and matchers will greatly expand their range and use. 

Profile attachments, both single and double, permit working 
the sides of the stock to the various contours or patterns re- 





Figure 88. One of several types of modem electrically driven planers 
and matchers used in lar^r manufacturing plants. It is built for heavy 
duty and high-speed performance. Courtesy the 8. A. Woods Machine Co. 


qiiircd. In addition, it is possible to use a profiler as a ripping 
device, either singly or in multiples. Ingenious cutter heads and 
devices permit working a single board into several mouldings 
or other items, resulting in material savings of manpower and 
lumber. Otlier attachments such as horizontal resaws (band and 
circular) and gang-ripping, quick-set, and shiplap attachments 
arc used to a more limited extent. 

Moulders, sometimes referred to as “stickers,” arc designed for 
planing or otherwise processing the stock on all four sides. They 
differ from planers and matchers in the arrangement of the 
cutter heails, which permit contour working on all four (or even 
more) sides of the stock. The side heads are set staggered in the 
machine frame to permit working of narrow stock, and the out- 
feed rolls are omitted. A wide variation will be found in the 


design and usage of moulders. 


They are used extensively in 


remanufacturing and ilimension jdants for producing squares 


for furniture turnings; components such as drawer sides, fronts, 
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and backs; bed slats and rails; folding-card-table stock; and 
various other wooden parts and items. 

A typical moulder is equipped with four cutter heads, and 
extra top, bottom, and in sometimes side heads are provided for 
specific applications. Special types of moulders and special 
attachments are available for producing pencils, rulers, dowels, 
window-shade rollers, flag sticks, dovetail-table extension slides, 
special sash, door, and screen stock, and a wide variety of kin¬ 
dred items. 

A large number of mechanical feeding devices is available. 
They range from a simple endless belt arranged to deliver the 
stock to a point for convenient handling by the operator to an 
elaborate mechanical conveyor and feeding arrangement for 
processing the lumber with the minimum amount of manpower. 
Competent engineers are usually consulted with regard to in¬ 
stallations of this kind. 

To insure efficient operation of the cutting units, either knife 
jointing, setting, and sharpening devices are built into the ma¬ 
chines as integral parts or else they are designed for quick 
mounting. Many ingenious machines and devices are available 
for precision sharpening, adjusting, and balancing of the cutter 
heads, the object being to reduce the time for set-up to a mini¬ 
mum between production runs of different sizes or patterns, 
thereby achieving maximum machine production per working 
day. 

The efficiency of a surfacer, planer, and matcher or moulder, 
as well as of all other types of woodworking machines, depends 
to a large extent on the proper tooling of the cutting units. 
Modern machinery equipped with proper cutter heads and pro¬ 
vided with the necessary sharpening and servicing equipment 
is capable of processing lumber within accuracy limits of a few 
thousandths of an inch, with uniformity of contour and high 
quality of finish. 

Since the introduction of the round cylinder during the early 
part of this century, important technological advances have been 
made with respect to alloy steels suitable for cutter heads, 
knives, and bits, and doubtless more progress will be made in 
the future. 

The output of planers, matchers, surfacers, and moulders is 
dependent upon many factors, the following being the principal 
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ones: (1) the number of knives or bits in the cutting units, (2) 
the quality of finish required, i.e., the number of knife cuts per 
inch; (3) the power available; (4) the amount of stock to be 
removed (depth of cut). To a lesser degree, a number of other 
factors should be taken into consideration, such as dust-collec¬ 
tion efficiency, species and condition of lumber, and uniformity 

of size of the rough-sawed stock. 

An estimate of output based upon the quality of finish re¬ 
quired by the building industry for exterior use puts it at ap¬ 
proximately 25' per minute per knife or bit. For example, a 
machine equipped with 4 knife cutting units could be reasonably 
expected to produce 100 linear feet of stock per minute with a 
commercially acceptable finish. An 8-knifc machine produces 
lumber at the rate of 200 linear feet per minute, and others 
produce in like ratio. It is emphasized that this is merely a 
“rule of tluiinb” guide. 

Tlie number of cuts per inch required for various kinds of 
finish is as follows: 

Timbers and construction dimension lumber: S to 12 knife cuts per 
inch. 

Lumber for exterior use as weather boards, siding, and similar items: 

12 to 10 knife cuts i)er inch. 

Flooring, ceiling, aiul similar items: 12 to ‘20 knife cuts per inch. 

Interior finish, furniture dimension, and kindred items: ‘20 to 30 knife 

cuts per inch. 

The foregoing estimates arc based upon a cutting-unit speed 
of 3,G00 r.p.m. It is obvious that the number of cuts per inch 
will be decreased or increased proportionately by lower or higher 
cutting-unit revolutions. The speed of 3,600 r.p.m. is almost 
universally used, as this is the speed of a 2-pole electric motor 
operating on 60-cycle frequency. 

This speed of operation permits motors of this design to be 
mounted directly to or on the various cutting units, and motors 
may be provided for each cutting unit on a single machine. 
Alany machines are ecpiipped with 8 or more individual motors. 

A higher number of revolutions per minute in a cutting unit 
is often attained by operating the machine with SO or 100 cycles, 
or more, the higher frequency being usually obtained by convert¬ 
ing the basic 60-cycle current into a higher number of cycles 
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by means of a frequency changer. The principal use of machines 
operated by high-frequency current is for working special-speci¬ 
fication or other stock where minimum production runs are re¬ 
quired, because fewer knives can be used and economical output 
may be secured with a minimum investment in bits, knives, and 
cutter heads. 

A representative hardwood sawmill with a capacity of about 
10,000 b.f. per 9-hour day and an annual output of 3 million 
b.f., has a typical planing mill or remanufacturing plant oper¬ 
ated in connection with the sawmill. This is a building 40' wide 
by 96' long and contains the following machinery and equipment 
to surface lumber and make small dimension stock, squares and 
other blanks for particular orders, and a great variety of mate¬ 
rial for industrial outlets: a planer and matcher, a moulder, a 
jointer, a machine sander, a shaper, a surfacer, a band resaw, 
a cut-off saw, a drill press, a mortiser, and a tenoner. 

REFUSE DISPOSAL 

There is a large amount of refuse, principally shavings, devel¬ 
oped in the operation of all planing mills. Shavings, as well as 
sawdust, trimmings, edgings, and other mill refuse, must be ade¬ 
quately disposed of. 

If shavings are not efficiently removed they may clog the 
planing machinery, causing pits to occur on the surface of dressed 
lumber and resulting in degrade and perhaps refusal of the buyer 
to accept it. Moreover, if adequate methods are not adopted 
to dispose of the shavings and other mill refuse from the floor 
and pits satisfactorily, the accumulated material may interfere 
with the eflBciency of the operation and constitute a serious fire 
hazard. 

The more modern remanufacturing plants usually provide a 
blower system to carry shavings and other refuse to the power 
house of the planing mill or sawmill. If steam power is not 
used, the refuse may be carried to a closed or open burner or 
disposed of to best advantage otherwise. 

The estimated accumulation of shavings varies from 600 lb. to 
1,500 lb. per thousand board feet of lumber. If the planing mill 
turns out 100,000 b.f. per day, the total accumulation of refuse 
may amount to from 60,000 lb. to 160,000 lb., or from 30 to 80 
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tons per day. The exact quantity depends upon the degree ot 
dressing of the rough lumber, which, in turn, varies with the 
finished sizes of sheathing, siding, flooring, ceiling, partition, 
etc. liollowback flooring, different forms of siding, and a V 
or a bead in ceiling, partition, sheathing, and siding have entirely 

different degrees of dressing. 

In many plants, particularly in or near large communities, 
shavings, sometimes with other refuse material, is baled and 
shipped to plants that may use it for packing various commodi¬ 
ties, as well as for floor coverings, horse bedding, and a great 
many other purposes. Some of the larger and heavier waste 
material, such as edging strips and trimmed ends, ma^ be hogged 
and used for fuel. In the Northwest, many new types of fur¬ 
naces and stoves have been installed to burn various types of 
sawdust, hogged fuel, shavings, and other mill refuse, so that 
considerable (piantities of this material are being profitably sold 
and usetl. Probably the most significant development in this 
field has been the “Presto log” (made of highly compressed shav¬ 
ings), which was originally developed at Lewiston, Idaho. These 
logs are used for fuel in ships, trailers, dining cars, and hotels, 
anti arc miw widely sold in grocery anti tlepartment stores for 
fireplace burning, as well as ftir cooking anti heating purposes. 

Many recent tlevclopments have been made to improve dust- 
collecting systems, Tliese are widely usetl in many woodwork¬ 
ing and other establishments where ilust anti other refuse may 
clt)g the machinery or interfere with the operations. They have 
been introtluced in large planing mills throughout the country. 
They generally consist of a power-tlriven fan located above the 
jilaning-mill floor from which many connecting pipes extend to 
the various machines. Small branch pipes may pass to the 
cutter hcatls of the machines or other places of accumulation. 
.\ large tlischarge pipe carries the material from the fan to the 
fuel house, bt>iler, or other place of distribution. Sliavings, saw¬ 
dust, etc., are conducted to the exhaust fan by means of suction 
and discharged from this point through the delivery pipes under 
heavy pressure. Thus adequate suction must be provided to 

* For furlhi'i” iiflorination, see Tnubir Proihicts oud Industrii'S, John 
WiU'V A- Sons, New York. 1937, pp. 279-2S2. 
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this great weight of material and deliver it to its proper 
destination * 


POWER REQUIREMENTS 

The modern planing mill is nearly always equipped with elec¬ 
tric power. The great advantage of electric power is that each 
separate machine equipped with attached motor may be started 
and stopped independently of other machines. When a mill is 
powered by steam, the necessary shafting and belting are set up 
for the whole building. Moreover, a separate steam power plant 
must be constructed because of the distance between the plan- 
ing mill and the sawmill and the consequent loss of power in 
transmission for the requisite distance. AVhere steam power is 
used, mill refuse may be utilized as fuel, but the power of the 
remanufacturing plant differs radically from that of the plant 
erected for the operation of a sawmill. 

In the South single-machine concentration yards usually install 

belt-driven machines, because they use their planing mill waste 
to produce steam. 

Two types of individual electric drives are in common use: 

(1) The built-in- or shaftless-motor drive. This arrangement 

permits the use of individual motors on each cutting unit. Thus 

the single planer may be equipped with a number of individual 

motors, all push-button controlled from the central control 

panel. Undervoltage and overload protection are usually pro¬ 
vided. 

(2) The machine driven by a motor through the medium of a 
flexible-coupling or V-belt drive to the countershaft. 

Because of the improvements in electric motors, their inde¬ 
pendence in starting and stopping, and their greater efficiency, 
many more electrically driven units are being installed. The 
problem of using steam or electric power resolves itself entirely 
about the question of efficiency and resultant economy in opera¬ 
tion. The elimination of a great amount of shafting and belting 
reduces maintenance costs for these items and also reduces the 
accident factor, which has become very important feature of 
costs in the operation of planing mills. In spite of the intro- 

*For further information regarding sawdust- and refuse-collecting sys¬ 
tems, consult the catalogues and other material of the manufacturers of 
blower systems. 
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duction and use of many accident-prevention screens and safety 
devices, many accidents do occur and wliere state la^\s §ive an 
experience rating for insurance, the costs may be a considerable 
item. Furthermore, if an accident occurs in one part of the 
planing mill using steam power, all of the operations must be 
stopped, the result being a considerable loss of time and, there¬ 
fore, of efficiency of operation. 

There is also a much lower fire-insurance rate in electrically 
operated planing mills, because the shaft boxes, which must be 
constantly lubricated, arc much fewer in number and therefore 
the likelihood of overheating and igniting is less serious in 

electrically driven mills. 

The size of electric motors to power the various planers and 
matchers, cut-off saws, re-etlgers, and other types of machin¬ 
ery, varies with the type of etiuipmcnt. 

In general, the power required has been estimated at from 
2 to 4 h.p. per thousand board feet of lumber manufactured in a 

10-hour period. 

Given below is a table of horsepower for average conditions. 
A competent authority should be consulted for information re¬ 
garding special conditions or wherever an extremely liigh output 
is under consideration. 
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CHAPTER V 


GRADES AND INSPECTION 

HISTORY 

From the earliest times the conversion of round trees into 
desired shapes and sizes for commercial use has included the 
separation of the product into different classes, according to its 
best possibilities. The first classification of lumber into differ¬ 
ent grades was published in Sweden in 1764. Four grades were 
recognized, ranging from the best to the poorest, or culls. Fun¬ 
damentally these grades were the same as those in use today in 
the important Scandinavian timber trade. 

Lumber is still sometimes sold “mill run” from small mills; 
that is, the whole merchantable product of the log is sold to¬ 
gether, without separation into grades. In the past, the middle¬ 
man or retailer often separated lumber into various grades be¬ 
fore it reached the consumer. Hardwoods from small mills are 
often sold as No. 2 common and better. 

Formerly each mill in the United States used its own system 
of grading, or separating the good, or merchantable, from the 
poor, or cull, lumber. In 1830, Maine established by law the 
recognition of four official grades of white pine and authorized 
an inspector to enforce their use. As the industry migrated 
westward and southward, these early rules and customs followed, 
but they were expanded and developed to meet the rapidly 

changing conditions of the lumber trade and the demands of the 
market. 

The year 1890 was a landmark in the progress of the industry, 
particularly with respect to the following outstanding features: 

(1) Formation of manufacturers* associations, chiefly to agree 
upon uniform grading rules and to eliminate the confusion aris¬ 
ing from the use of many independent systems by individual 
sawmills or groups of buyers. 
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(2) A rapid expansion and development in grading rules, par¬ 
ticularly in those relating to white pine, to meet the conditions 
of an expanding and varied market in both building and indus¬ 
trial operations. 

(3) Development of systems of inspection to protect both 
buyer and seller. 

From the Lake States the rules governing the grading of white 
pine were carried to the Inland Empire,* Oregon, California, and 
other western states. The rules of the AVestern Pine Associa¬ 
tion, as applied to western white (Idaho), sugar, and ponderosa 
pines follow very closely those applying to northern white pine. 

More recently it has been felt that grading rules and nomen¬ 
clature were becoming too complex, and that it would be for 
the best interests of all concerned, including the manufacturer, 
the wholesaler, the retailer, and the consumer, to simplify the 
standard shapes, sizes, grades, and nomenclature, in the same 
way that improvements in this respect have been brought about 
in other important and basic American industries. This simpli¬ 
fication and standardization have been developed largely through 
cooperation between the Central Committee of Lumber Standards 
(a semipublic committee), the Bureau of Standards of the 
United States Department of Commerce, and the lumber manu¬ 
facturers’ associations. 

BASIC PRINCIPLES AND OBJECTS OF GRADES 

If all trees were cylindrical and straight, were free from knots 
and other defects, showed the same width of ring, and contained 
little or no sapwood, there would be no occasion for classifying 
the lumber product into grades. However, unfortunately, every 
tree grows in a different way with characteristics which add to or 
detract from its usefulness for certain purposes. For structural 
purposes, strength is desirable; therefore, the direction and width 
of growth rings and tlic size, number, and location of knots are 
important. For making doors, sash, furniture, finish, and simi¬ 
lar items, the public demands boards that are clean or clear on 
one face; for cabinet work, a fancy grain or figvire is of para- 

* Western Alontana, northern Llaho, and northeastern Washington. 
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mount importance; for flooring, quarter-sawed stock wears more 
uniformly, shrinks less and looks better; for sheathing, lumber 
may contain a wide variety or combination of defects, provided 
that it is strong enough to hold nails and give rigidity, strength, 
and insulation to the structure; for siding, clear or small, tight, 
sound-knotted, durable woods capable of absorbing and retain¬ 
ing paint are required. 

The objects of grading rules, therefore, are to classify and 
place on the market lumber of uniform sizes, shapes, and quali¬ 
ties, irrespective of the varying conditions of manufacture and 
the kind and size of the trees that produce it. The grading of 
lumber cannot be considered an exact science, because it is done 
by visual inspection and determined by the judgment of the 
grader. Principally by the natural inherent characteristics of 
the wood, lumber of different types or utility values, but of the 
same species, is classified into grades, thereby providing meas¬ 
ures of value so that the same grade will represent the same value 
and be suitable for the same purpose, irrespective of the nature 
of the logs from which the lumber was produced. 

The fundamental basis of grades is degree of freedom from 
blemishes and other limiting defects. The nature of these defects 
varies considerably with the species. The large amount of resin 
frequently found in most softwoods, and rarely in hardwoods, 
is an important feature in grading softwoods. The sap of some 
species becomes easily blue stained; shake and mineral stain are 
defects peculiar to certain species. The location or position, 
the form, the number, and the size of visible defects and blem¬ 
ishes determine the grade of softwood yard lumber. For indus¬ 
trial or factory fabrication, the grade is determined by the per¬ 
centage of clear or sound cuttings as well as the number and size 
of cuttings found in a board. 

There are characteristics peculiar to each species of lumber. 
The following are the definitions of characteristics of Douglas 
fir and other West Coast woods. Similar defects or character¬ 
istics are found in practically all softwood species. 
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definitions of characteristics and limiting 

PROVISIONS * 

Checks. A check is a lengthwise separation of the wood, which occurs 
usually across the rings of annual growth. 

A small check is a perceptible opening not over 4 long. 

A medium check is wide and not over 10 long. 

A through check is one extending from one surface through the 
piece to the opposite surface or to an adjoining surface. 

Decay. Decay is disintegration of wood due to the action of wood- 
destroying fungi. The words dote and rot mean the same as decay. 

Incipient decay is the early stage of decay in which the disintepa- 
tion has not proceeded far enough to soften or otherwise perceptibly 

change the quality of the wood. 

Advanced decay is the older stage of decay in which the disintegra¬ 
tion is readily recognized. 

Grain, (a) Vertical Grain (V.G.). A piece shall be considered vertical 
grain when the annual rings form an angle of not more than 45 from 

vertical. 

(6) Flat Grain (F.G.). A piece shall be considered flat grain when 
the annual rings form an angle of more than 45® from vertical. 

(c) Mixed Grain (M.G.). Any combination of vertical and flat 

grain. 

Manufacture. Manufacturing characteristics include all imperfections 
or blemishes which are produced in manufacturing, such as those 

defined below. 

Chipped grain consists of a part of the surface which is chipped or 
broken out in barely perceptible particles below the line of cut. It 
should not be classed as torn grain, and as usually found shall not 

be considered. 

Torn grain consists of a part of the wood being torn out, and in 
depth is of four distinct characters: slight, medium, heavy, and deep. 
Slight torn grain is not more than Vm" in depth. 

Medium torn grain is not more than in depth. 

♦Taken from the IVcs; Coast Bureau of Lumber Grades and Inspection, 
as published by the ^Ycst Coast laimbermen’s Association in Portland, 
Oregon. See separate gratling rules for definitions and usixge for individual 
species as published by the respective manufacturers’ i\ssociations. 
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Heavy torn grain is not more than Ma" in depth. 

Deep torn grain is over Me" in depth. 

Loosened grain consists of a small portion of the wood which is 
loosened but not displaced. / 

A skip is an area on a piece that failed to surface. 

A slight skip is one that failed to surface smooth on an area equal 
to the width of the piece and 6" in length. 

A small skip is one that the planer knife did not touch on an area 
equal to the width of the piece and 6" in length, and not more than 
M 2 " deep. 

A heavy skip is one that the planer knife did not touch, equal 
to the width of the piece and 12" in length, and not more than Me" 
deep. 

Mismatched material is worked material that does not fit tightly 
at all points of contact between adjoining pieces or in which the sur¬ 
faces of adjoining pieces are not in the same plane. 

Machine burn is a darkening of the wood due to overheating by the 
machine knives. 

Hit and Miss is a series of skip spots with surfaced areas between. 

Hit or Miss means surfaced part or entire length, or rough entire 
length when not over Me" scant of size specified. 


Knots. A knot in a piece of sawed lumber is a portion of a branch or 
limb sawed at an angle to its length. Knots shall be classified accord¬ 
ing to size, form, quality, and occurrence. The average of the maxi¬ 
mum and minimum diameters shall be used in measuring the size of 
knots unless otherwise stated. 


A spike knot is one sawed in a lengthwise direction where the end 
and spiked sections intersect at the edge of the piece. 

A pin knot is one not over M" in diameter. 

A small knot is one over M" but not over %" in diameter. 

A medium knot is one over %" but not more than IM" in diameter. 

A large knot is one over IM" in diameter. 

A sound tight knot may be red or black, shows no indication of 
decay, and is so fixed by growth or position that it will retain its 
place in the piece. 

An imsound knot contains decay. 

A loose knot is one not held in place by growth or position. 

An intergrown knot is one partially or completely intergrown on 
one or two faces with the growth rings of the surrounding wood. 

An encased knot is one which is not intergrown with the growth 
rings of the wood. The encasement may be either pitch or bark; if so 
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fixed by growth or position that it will retain its place in the piece, 
it shall be considered a tight knot. 

A knot cluster is two or more knots grouped together as a unit with 
the fibers of the wood deflected around the entire unit. 

Pitch. Pitch is an accumulation of resin. Dark grain is a grain or part 
of a grain which is darker than the others and should not be confused 
with pitch streak. 

A pitch streak is a well-defined accumulation of pitch in the wood 
cells in a more or less regular streak. 

A small pitch streak is not over Via the width and % the length 
of the surface on which it occurs. 

A medium pitch streak is not more than Va the width by % the 
length of the surface on which it occurs. 

A large pitch streak is over Va the width by the length of the 
surface on which it occurs. 

A pitch seam is a shake or check which is filled with pitch. 

Pockets. A bark pocket is bark partially or wholly enclosed in the 
wood. A pitch pocket is a well-defined opening between the rings of 
annual growth, usually containing more or less pitch, either solid or 
liquid. 

A very small pocket is one less than W' in width and not more than 
2" in length. 

A small pocket is one less than Mi" in width and not more than 4" 
in length. 

A medium pocket is one not over W’ in width and not more than 8" 
in length. 

A large pocket is one over W in width or over S" in length. 

Shakes. A shake is a lengthwise separation of the wood, which occurs 
usually between the rings of annual growth. 

A fine shake is one with a jierceptible opening, that may extend 
through the piece. 

A through shake is one extending from one surface through the 
piece to the opposite surface or to an adjoining surface. 

Splits. A split is a lengthwise separation of the wood. 

A short split is one whose length does not exceed the width of a 
piece. 

Stain. Discoloration through exposure to elements is admitted in ail 
grades of construction lumber. 
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Firm heart stain is a variation from the natural color of the heart- 
wood. White specks not permitted. Natural red heart is permitted 

in ail grades. 

Stained sap may be roughly divided into three classes as to ap¬ 
pearance. 

Light sap stain is a slight difference in color which will not 
materially impair the appearance of a piece if given a natural finish. 

Mediinn sap stain is a pronounced difference in coloring which al¬ 
though it does not obscure the grain of the wood, would customarily 
be objectionable in a natural finish but not in a painted finish. 

Heavy sap stain is a difference in color so pronounced as prac¬ 
tically to obscure the grain of the wood. 


Variation. Variation in sawing as specified in these rules means less or 
more than the nominal rough green size and must not be confused 
with intentional scant sawing. 

Slight variation in sawing is a deviation from the nominal size 
and'shall not exceed the following limits for the respective sizes: 


Nominal 

I'' 

2 -" 

3" to 7" 

S" and over 


q" under or over 

under or over 

under or over 

34" under or H" over 


Standard sawed lumber is sawed to the nominal rough green sizes 
specified in the grading rules, with the occasional variation in sawing 
permitted in the rules.* 


Wane, Wane is bark or lack of wood from any cause on the edge or 
corner of a piece. 


Warp. Warp is any variation from a true or plane surface. It includes 
crook, bow, cup, or any combination thereof. 

Crook is a deviation edgewise from a straight line drawn from end 
to end of a piece and is measured at the point of greatest distance from 
the straight line. It does not include short kinks. 

Bow is a deviation flatwise from a straight line drawn from end to 
end of a piece and is measured at the point of greatest distance from 
the straight line. It does not include short kinks. 

♦ This definition applies only to softwoods. Requirements for hardwoods 
are, for nominal thickness when air-dried, so the lumber is sawed to extra 
thickness varying with the species, to provide for shrinkage in air drying. 
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Cup is a curve in a piece across the grain or width of a piece. It is 
measured at the point of greatest distance from a straight line drawn 

from edge to edge of a piece. 

White Specked Heart. Firm White Specked Heart is indicated by 
small white pits in the wood. Should not be confused with rot because 
as found in sawed lumber the fungus growth has stopped. 

Worm Holes. A pin worm hole is one not over Mo" in diameter. A 
small worm hole is one not more than M in diameter. 


CLASSIFICATION OF GRADES 

The following is a general classification of grades according 
to their purpose and utility: 

(1) Grades applying to what is known as yard stock; that is, 
those for sizes usually carried in retail yards for home and 
agricultural buildings and ready for immediate use without fur¬ 
ther manufacture or working. This classification covers such 
dimension sizes as 2" X 4", 2" X 6", and 2" X 10"; boards such 
as ceiling, stepping, partition, sills, roof and sidewall sheathing, 
and subfloors, etc., which have usually been cut or dressed to 
the desired width, thickness, and patterning for use without fur¬ 
ther cutting or manufacture; and stock for exterior uses such as 
drop siding, bevel, and bungalow siding and trim. These grades 

comprise the large share of lumber used. 

(2) Grades in which the chief consideration is given to the 
amount of clear cuttings obtainable. In the softwood trade these 
grades are known as shop or factory grades and are important for 
cutting into smaller sizes and shapes useful for sash, doors, and 
other items for which small clear pieces are required. The same 
grades are used in the hardwood trade, where the prime factor is 
the number of clear cuttings obtainable for flooring, fixtures, fur¬ 
niture, cabinet work, agricultural implements, automobile parts, 
etc. Factories usually prefer to purchase hardwood lumber in the 
rough and work it up to suit their particular requirements. For 
example, No. 2 common maple, birch, and beech boards are fre- 
(|uently remanufactured into clear cuttings for small, clear 
flooring. 

(3) Grades in which the prime consideration is that of struc¬ 
tural requirements. Such grading is done on a basis of strength, 
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durability, percentage of heartwood, density (number of rings per 
inch and proportion of summerwood), and uniformity of manu¬ 
facture. This system applies chiefly to structural timbers and 
dimension stock. 


SOFTWOOD LUMBER GRADES 

Classified according to use, all softwood lumber may be divided into (1) 
yard, (2) shop, or (3) structural lumber. 


Finish lumber 

Grade -^l finishes 

Grade B\ 

Common lumber 

No. 1 boards or dimension 
No. 2 boards or dimension 
No. 3 boards or dimension 
No. 4 boards or dimension 
No. 5 boards or dimension 

Firsts and seconds 
Factory selects 
No. 1 shop 
No. 2 shop 
No. 3 shop 
.Box 


(1) Yard lumber (all graded on best 
face except dimension, which is 
graded for strength and should 
be graded from all four faces'' 


(2) Shop or factory lumber (graded 
from poor face) 


(3) Structural lumber (graded ac¬ 
cording to working stress) 


The relative importance 
wood lumber is as follows: 


Joist and plank— 2" to and including 
4" thickness X 4:" or wider 
Beams and stringers— 5" or thicker 
X 8" or wider 

.Posts and Timbers— 5" X 5" or larger 

both softwood and hard- 


of classes of 


Classes of Lumber 

Softwood yard lumber 70% 

Hardwood factory lumber 14 

Softwood structural lumber 9 

Softwood factory lumber 3 

Hardwood structural lumber 3 

Hardwood yard lumber 1 


100% 
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application in the industry and nomenclature 

Each manufacturers’ association adopts and promulgates grad¬ 
ing rules for its own lumber product, and these are generally ac- 

rrntcd in the trade. , . , , 

An exccidion to this general rule is found in the fact that hard¬ 
woods and cypress are cut by the mills of the Southern Pine Asso¬ 
ciation as well as by southern hardwood mills and are gc^ral y 
graded in these mills according to the rules of the National Hard¬ 
wood Lumber Association, which is an organization composed of 

both wholesalers and manufacturers. 

Softwood yard lumber is generally graded as B and better (com- 

billed grade), (’ selects, D selects, and Nos. 1,2,3,4, and 5. Hard¬ 
woods are generally graded as firsts and seconds (combined 
grade), selects, and Nos. 1, 2, and 3 common. For example, the 
best or select grades of northern white, ponderosa, western white 
or Idaho, and sugar pines are known as B and better and C and D 
^elects The lower grades arc Nos. 1,2, 3, 4. and 5. Douglas r 
and southern pine yard lumber are generally graded as B and 

better, C selects, and Nos. 1, 2, and 3. 

In liardwoods. there are relatively few grades for each sP^ies; 

in order of quality they are; firsts and seconds, selects. No. 1 
eomnion, No. 2 eomnion, and No. 3 common. In some species 
such as oak and chestnut there is a sound wormy grade. Some¬ 
times No. 3 is divided into No. 3.1 and No. 3/1. 

Douglas fir timbers are usually manufactured in four grades, 

namely: select merchantable and Nos. 1, 2, and 3; and eastern 
spruce and hemlock arc manufactured in one grade: No. 1 com¬ 
mon or merchantable, unless a select structural grade, the re- 
(luircnients for which are slightly more rigid than for No. 1 com¬ 
mon, is specified. In southern pine, there arc three grades in long- 
leaf and shortleaf small timbers (3" X 3" to 4" X 6" inclusive), 
namely square edge and sound, No. 1, and No, 2, and two gra cs 

♦ Western white or hinho white pine hiu^ grade names, as follows: 

Suineme & Better) Sterling (No. 2) 

Standard (No. o) 


Clioiee 

(Quality 

Ct)lonial 


t/» 

iNo. 1) 


Utility 

Industrial 


tNo. 4) 
tNo. 5) 


4 



Figure 89. Three representative grades of western soft pines. Above: A 
typical No. 2 board of ponderosa pine. Center: A B and better select sugar 
pine. Below: A colonial or No. 1 Idaho white pine board. Every board 
is different from all others as to freedom from defects, blemishes, and 
other features. There is little justification for the American fetisli for 
clear boards. Lumber produced from managed fore.^ts, as in Europe, gen¬ 
erally has small tight knots, which do not seriously affect the utility of 
the individual board. Courtesy the Western Pine Association. 

187 


















188 


GRADES AND INSPECTION 

(the first two mentioned) in longleaf and shortleaf utility timbers 
and heavy joists (3" X 8" and up to 5" X 5" and larger). 

The Northern Pine Association devised and adopted the first 
formal and uniform grading rules, and nearly every association of 
softwood manufacturers has followed these rules to a greater or 
lesser extent, both in nomenclature and in description of grade. 

Many special grades have been adopted and recognized to suit 
particular uses. For example, there is sound wormy chestnut, de¬ 
vised to meet the demand for veneer cores, laminated and built-up 
stocks, and caskets; there are wagon box boards 13" to 17" wide 
for special purposes requiring wide boards, in basswood, tupelo, 
red and sap gum, yellow poplar, cottonwood and magnolia. 
“Roofers” arc No. 2 common southern pine boards, usually dressed 
on two sides, tongued, and grooved, in 6", S", 10", and 12" widths 
used principally for sheathing, subroofing, underflooring, fencing, 
temporary structures, and roofing boards. Other special grades 
are panel stock, in yellow poplar, IS" or more in width; redwood 
and cypress specialties, such as tank and silo stock; Douglas fir 
pipe staves; and pecky cypress. 

The following are general instructions issued by one of the soft¬ 
wood manufacturers’ associations in reference to the grading of 
lumber at member mills. Although they aj^ply to special species, 
they give some conception of the usual considerations followed in 
grading lumber in general. Several differences occur in instruc¬ 
tions applied to other species. 


All lumber is gradetl with special reference to its suitability for the 
use intended. With this in view each piece is consiilered and its grade 
determined by its general character, including the sum of all its defects. 
A shipment of any grade must consist of a fair average of that grade 
and cannot be made up of an unfair proportion of the better or poorer 
pieces that would jiass in that grade. A shipment of mixed widths shall 
contain a fair assortment of each width. A shipment of mixed lengths 
shall contain a fair assortment of each length. 

The grade of all regular stock shall be determined by the number, 
character, and positiem of the defects visible in any piece. 

The enumerated tiefects in any grade are intended to be descriptive 
of the coarsest piece such grades may contain. 

Defects in lumber arc to be considered in connet'tion with the size of 


the piece and for this reason, wider, longer pieces will carry more defects 
than smaller pieces in the same graile. Defei'ts in tlooring, ceiling, par- 
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tition, casing, base, drop siding and rustic are based on a piece 4" wide 
and 12' long except where otherwise specified. 

What is known as “yard lumber”—common boards, finish, etc.— 
is graded on the face or best side, except that lumber which is 
dressed one side only is graded from the dressed side. Hardwoods 
are graded on the poorest side. Timbers are graded on the basis 
of structural strength. 

Flooring, ceiling, rustic, drop siding, bungalow siding and bevel 
siding at shipper's option may be shipped surfaced on one side, 
or with reverse side partially surfaced, with hollow or grooved 
back, or rough. Should any degree of surfacing of reverse side be 
required it must be specifically stated on the order. 

Factory lumber, which is used for the manufacture of doors, 
sash, etc., and must show on both sides, is always graded from 
the poorer side. The grade is determined by the quantity of suit¬ 
able cuttings obtained from each piece. 

Material not conforming to standard sizes and grades is gov¬ 
erned by special contract. In the absence of a special agreement 
between the buyer and seller for each order, all dressed lumber is 
finished to the sizes specified in the regular grading rules. 

The standard lengths for lumber are in multiples of 1' for hard¬ 
woods and for softwood lengths ranging from 4' to 9' inclusive, 
and in multiples of 2' for softwood lengths of 10' and longer. All 
dressed lumber is measured and sold at the full size of rough 
lumber used in its manufacture. All lumber 1" or less in thickness 
is considered as 1" thick. 

Where a base grade and better is ordered, for instance No. 2 
and better, it means principally No. 2 with a small percentage of 
the higher grades. It is not a log-run grade that is desired, but 
merely a mixed grade above a minimum. Any variation from 
this regulation is subject to special contract. 

If “mill run” or “log run” is ordered, it means the entire prod¬ 
uct of the log, with all culls eliminated. Culls are defined as all 
lumber falling below standard grades as listed in grading rule 
books. In hardwoods, log run means No. 2 common and better; 
mill run means No. 3 common and better. 

No arbitrary rules for the inspection of lumber can be main¬ 
tained with satisfaction. The variations from any given rules are 
numerous and suggested by practical common sense, and so noth- 
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ing more definite than the general features of different grades 
should be attomiited by written rules of inspection. 

Lumber must be accepted on grade in the form in which it was 
shipped. Any subsequent change in manufacture or condition 
will prohibit a rcinspcction for the adjustment of claims except 

with the consent of all parties interested. 

Inspection of lumber is not an exact science and a reasonable 
variation of ojiinion between inspectors shoidd be lecognized. 
therefore, a variation of not more than 5 per cent from reinspec¬ 
tion does not affect the original inspection. 

Bungalow or colonial siding is furnished both in separate- 
length bundles and in “new bundling ” in which short pieces are 
tied in bundles with long, but the percentage of short lengths or 

stock under 10' does not exceed SO^/c. 

In bundling bevel siding is tied in bundles 10' or longer, both 
odd and even lengtiis, ten layers to the bundle, three being com¬ 
posed of short lengtiis 3' to 9', and seven being full-length pieces. 

Natural shrinkage means an approximate shrinkage from green 
to seasoned sizes of 4^/c in Douglas fir and southern pine, and 5% 
in spruce, hemlock, and cedar. All grades milled green are sub¬ 
ject to natural shrinkage. 

Seasonal lumber means lumber that is air dried (AD) or kiln 
tiried (KD) sufficiently to answer satisfactorily for the purposes 
for which it is generally used. AVliere buyers must, for specific 
uses, have a moisture content lower than that customarily shipped, 
tlicn the required maximum moisture content is subject to special 
arrangement. 

If Inspection Bureau inspection is required, the buyer’s order 
or a true copy thereof is given to the inspector, and the certificate 
of inspection slunvs that inspection has been made in accordance 
therewith. In complying with this ride, buyer’s order may have 
]n*ices omitted. 

DENSITY RULE 

Specifications for structural lumber often call for dense timbers. 
Douglas fir and southern pine are the two outstanding species 
to which the density rules apply. Dense timbers must average 
on either one or tlie other end not less than six rings per inch and 
one-thiril or more summerwood tthe denser, harder portion of 
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the annual ring) over the 3'^ portion of a radial line measured 
from the center of the pith to the periphery of the log. 

The contrast in color between the summerwood and springwood 
should be distinct. Species averaging less than six annual rings 

per inch are accepted as dense if they average one-half or more 
summerwood. 

MOISTURE-CONTENT SPECIFICATIONS 

I 

Within recent years there has developed a demand by pur¬ 
chasers for lumber that is kiln dried or air dried to a definite 
moisture content. With improved seasoning facilities, especially 
in kiln drying, and a better knowledge of the subject as applied 
to industrial uses, several of the manufacturers* associations have 
recognized the importance of this subject. 

The Southern Pine Inspection Bureau of New Orleans states 
that the moisture content for C selects or better kiln-dried lumber 
of V' and 1%'' nominal thickness shall not exceed 12% in 90% of 
the pieces of a shipment, and 15% in the remainder; if the lumber 
is air dried, the moisture content shall not exceed 16%. For 
thicker selects up to and including 2" the moisture content shall 
not exceed 15% for kiln-dried lumber or 18% for air-dried lumber. 

The moisture content of No. 1, No. 2, and No. 3 kiln-dried 
lumber less than 2" in thickness should not exceed 15% ; if it is air 
dried, the moisture content should not exceed 19%. 

It is generally understood in the industry that purchasers who 
desire lumber of a specific moisture content may obtain it by 
ordering it specially, but such shipments are considered as a spe¬ 
cial contract and not in accordance with the usual grading-rule 
practice. 


GRADE MARKING 

The marking of the ends or sides of lumber to identify the grade 
in softwoods has been customary in the lumber industry since 
1916. Only recently, however, has it been widely done. 

Lumber is frequently shipped for many miles from the mills to 
the great consuming centers. It often passes through the hands 
of a wholesaler and retailer or industrial plant before it is finally 
utilized. It is loaded, unloaded, left for seasoning in large yards, 
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and frequently mixed with other lots or loaded in cars with other 
kinds of lumber. The average yard laborer does not possess an 
expert knowledge of grades, species, and specifications. Because 
of inexperience much lumber of different kinds may be mixed 
together, and sometimes advantage is taken of the consumer s 
ignorance of grades, species, and sizes for the purpose of making 
additional profits. Thus, No. 2 common boards may be sold as 

No. 1 common or even as D selects. 

Grade marks generally have a com¬ 
bination of letters and symbols which 
indicate (I) the manufacturer’s asso¬ 
ciation whose grading rules apply to 
the particular board, (2) the grade of 
the lumber marked, and (3) the iden¬ 
tification of the mill or inspector who 
graded the lumber at the sawmill 
where it was produced. Some grades 
also indicate the particular species, 
and still others inchide a brand or a 
j^roprietary mark. For example, the 
grade mark SPIB-B&B (7) refers to 
lumber that was graded and marked 
under the Southern Pine Inspection 
Bureau; the grade is B and better, 
and the mark (7) indicates the mill 
number of the mill at which this particular board was produced. 

'I'lius grade marking lu'otects the buyer or consumer and stands 
for tlie integrity and luniesty ol the lumber manufacturer. Some 
buyers i)refer not to have grade-marked lumber as it discloses 
the mill of origin. Grade marking is generally done under the 
rc'sponsible supervision o! an inspection service sponsored by the 
manufacturers’ associations. 

Some representative gratle marks used on the ends and sides 
of boards are shown in Figure 91. Clarks are usually placed on 
the face of boards. 

The )>ractice oi grade marking has not been applied to hard- 
wtiods, because haialwoods are used primarily for industrial fabri¬ 
cation, and changes in the grade frequently occur during the sea- 
s(ming, kiln-drying, and surfacing processes. For this reason, the 


Figure 90. Method of grade 
marking the ends of lumber. 
The initials stani! for South¬ 
ern Pine Inspection Bureau, 
under tlie authority of which 
tl»e grading is done. B & B 
stands for grade B selects 
and better (A and B selects 
combined), and the number 
7 is tlie identification num¬ 
ber of the sawmill where the 
lumber was produced and 

graded. 
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hardwood branch of the lumber industry has developed a system 
of certification which provides for the application of the grading 
rules at the time of shipment or of transfer of ownership between 
buyer and seller. 


©SPAflHtITtG 


@SPa-i com. 



B and Better, 
heart, edge grain. 


No. 1 common. 

Southern Pine Association Marks 


No. 2 dimension. 


WEST l ILBR 

& BTR.^ 

B and Better. 


WEST f 10/( LBR 

No. 1 boards. 


WE^ 10 f LBR 

^SEL. MERCH.^ 


Select merchantable. 


West Coast Lumbermen’s Association Marks 



MILL 12 


B&BTR 

B and Better, ponderosa pine. 




MILL 12 


QUALITY 

(D SELECT) 


m ® 


MILL 12 




D selects, Idaho white pine. 

Western Pine Association Marks 


B & BTR. Vnv 

B and Better, sugar pine. 


CRA 


SHOP 

RWD 



RWD 


No. 1 shop, redwood. B, redwood. 

California Redwood Association Marks 


FAS PFK 

1 MILL NAME M MILL NAME 

Firsts and seconds. Peck grade. 

Southern Cypress Manufacturers' Association Marks 

Figure 91. A few representative examples of manufacturers’ grade marks. 
The numbers identify the mill at which the lumber was produced. For 
a complete list of all the official grade marks used, see a publication on 
grade marks issued by the National Lumber Manufacturers’ Association, 

Washington, D. C. 


SPECIFICATIONS FOR TYPICAL GRADES 

Although all grading rules are based, in general, on the old 
northern white pine rules, market demands and customary pro¬ 
cedures have required somewhat different specifications for each 
species. Only a few of the specifications of grades already ex¬ 
plained are set forth in the following. 
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CHART OF CUTTING REQUIREMENTS FOR STANDARD GRADES 

OF HARDWOODS • 

Exceptions and other requirements are stated under captions of the desired 
grade and species in the rules book of the National Hardwood Lumber Associa¬ 
tion of Chicago. 


Grade 


Minimum Surface Clear 
Width Length Measure Face, % 



6* and up 8'-16' 


4' X 5' 
or 

3' X 7' 


Seconds 


6' and up 8'-16' 



4' and up 0'-16' 



No. 1 Common 3* and up 4'-16' 



No. 2 Common 3' and up 4'-16' 3 


4'- 9' 
10'-14' 
15' and up 


4'- 5' 
6'- 7' 
8'-ir 

12'-15' 
16' and up 



83U 

83H 

83U 

83H 

83 



1 ' 

2 ' 

3'- 4' 
5'- 7' 
8 '- 10 ' 
ir-13' 
14' and up 


I' 

2'- 3' 
4'- 5' 
G'- 7' 

8 - 9' 
lO'-ll' 
12'-13' 
14' and up 


clear 

75 

66«i 

66^i 


66?i 

50 

50 

50 

50 

50 

50 

50 




6' to 15' surface 
measure will ad¬ 
mit one addi¬ 
tional out to 
>neld91>4% 
clear face. 


Reverse side cut- 
tinK sound. 4* 
and over shall 
grade on one 
face as required 
in seconds with 
reverse side of 
board not be¬ 
low No. 1 com¬ 
mon. 


3' to 1* surface 
measure will ad¬ 
mit one addi¬ 
tional out to 
jHeld 75% clear 
face. 


2' to 7' surface 
measure will ad¬ 
mit one addi¬ 
tional out to 
yield 66>4% 
clear face. 


♦Example of how a hardwood boat'd is gnuled; A hardwood board 12 
wide and 16' long contains the following clcar-faco ctittings, measured in 
units according to width in inches and length in feet as follows: 

[Continutni on page 19^ 
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HARDWOODS 

Hardwood grades are largely based upon the percentage, num¬ 
ber, and size of the cuttings or usable material contained in the 
board. 

Firsts and seconds are combined in one grade and the portion 
of firsts in the combined grade shall not be less than the following: 

Poplar, 40%; Philippine mahogany, 40%; African and Mexican ma¬ 
hogany, 35%; tupelo, sycamore, plain oak, chestnut, red gum, black 
gum, cottonwood, magnolia, locust, hackberry, sap gum, willow, and 
aspen, 33li%; cherry, beech, soft elm, buckeye, quartered oak, and 
quartered gum, 25%; hard maple, soft maple, birch, black ash, white 
ash, beech, and basswood, 20%. 

DOUGLAS FIR 

Specifications for three representative grades are as follows: 

Finish—Casing and Base Kiln Dried. Grades based on 8" to 
12", B and better, flat-grain and/or vertical-grain finish, etc. 
This grade is made for use as casing, base, cabinets, and interior 
trim of the finest quality for natural, stained, or enamel finish. It 
will admit cut of three small pitch pockets, a split at end not 
longer than width of piece in 5% of the pieces, and slight torn 
grain. On reverse side it will admit two small knots or the 


514" X 8' 
6/4" X 3// 
3/4" X 3' 
7" X 3' 
12" X 3' 

Total 


42 units 
21% units 
9% units 
21 units 
36 imits 

1301^ units 


The surface footage of the board as obtained from the lumber grading 
rule is 16. 

To obtain a grade of FAS for this board, the total of the dear-face cut¬ 
tings would have to be 83%% of the surface measure, or ^912- To deter¬ 
mine the correct number of units needed, multiply the surface measure 
16 by 10 to equal 160 units. This board does not contain enough units to 
make an FAS board. The number of units required for 66%% dear-face 
cuttings is 8 times the surface measure 16 or 128 units. This is sufficient 
to make the board only a No. 1 common grade. Therefore this board is 
graded, according to its size and available units of clear cuttings, as a 
No. 1 common grade. 
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equivalent of pin knots, four small pitch pockets, and a slight 
skip. This grade is almost a clear board. 

No. 2 Boards and Sheathing. This is the most widely used 
grade of Douglas fir and is recommended for sheathing, for sub¬ 
floors and rough boarding, and for rough concrete work. Knots 
must be sound and tight and admits knots of IY 2 " up to 4" in size 
depending upon the face width of boards up to 12 wide. This 
grade also admits spike knots, season checks, pitch pockets, stain, 
skip, shake, wane, and some other defects, but a combination of 
these defects seriously affecting the utility of the piece is not per¬ 
mitted. These boards arc intended to add strength and substance 
in use. Large rotten knots, knot holes, or other serious defects 
are not admitted. 

Dimension, Framing, Heavy Flooring, Plank, and Small 
Timbers; 2" to 4" thick. Rough or surfaced. Length multiples 
2'. No. 1 dimension, framing, plank, etc., is the most widely used 
grade and is recommended for joists, rafters, plates, laminated 
floors, and similar load-bearing members used in general con¬ 
struction. All knots must be sound and tight. They vary in size 
from 1 " to 3 Y 2 '' depending upon the faee width, whieh is from 2" 
to 12". Many different defects such as small knot holes, spike 
knots, cheeks, pitch, stain, skips, and splits are admitted, but a 
serious combination of them affecting the utility of the piece is 
not permitted. 

SOUTHERN ITNE 

Sejiarate grades are recognized for two classes of southern pine, 
namely, short leaf and longleaf pine. These are manufactured into 
a greater variety of lumber j^roduets and are used more widely 
than any other species. Longleaf, because of its added strength, 
is used largely for dimension, timbers, flooring, and decking where 
a hard, heavy durable wood is required. Shortleaf is manufac¬ 
tured mostly into boards of all tlimensions but also into dimen¬ 
sion and timbers of all available sizes. 

The same grades aiul restrictions as to defects, size, etc. are 
followed as with Douglas fir. Douglas fir may be made into 
much larger timber sizes, but as the demand is exceedingly limited 
for the largest sizes this factor is not important. 

Southern pine and Douglas fir compete actively with each other 
in the C^entral Western. Northeastern and Atlantic Seaboard 
markets. 
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PONDEROSA PINE 

Ponderosa pine is the third most important species used in the 
United States and is largely manufactured into boards and, 
to a less extent, into and %" boards. Very little of 

the product is manufactured into dimension or timbers. This 
species yields a relatively high percentage of shop grades. 



Figure 92. Very wide and thick select planks may be cut from the largest 
sugar pine and ponderosa pine trees. Sometimes planks 6" thick, 42" wide, 
and 16 long in B and better, and C and D select grades have been cut. 

Courtesy of Sivift Berry. 

C Select. Lumber in this grade may be 4" and wider and em¬ 
braces all thicknesses made in this species. This grade is pri¬ 
marily designed to allow a high-grade paint finish. It has similar 
characteristics to A and B selects, except that it admits a few 
more defects such as medium stain covering one-third of the face 
or a greater area of lighter stain, when not in combination with 
other defects. 

No. 1. This grade includes all sound tight-knotted stock, with 
the size of the knot the determining factor of the grade. Checks 
in tight red knots are not considered a defect unless the opening is 
sufficiently serious to eliminate the lumber for the purposes for 
which the grade was intended. Boards thicker than 1" lumber are 
graded the same as inch lumber. Lumber of this grade is com¬ 
monly used for many high-grade purposes, as there are four grades 
that admit more knots and other defects than this one. 
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REDWOOD 

This species, because of its huge size, produces unusually wide 
upper grades that have practically no knots. The important 
factors determining the upper grades are appearance, presence or 
absence of sapwood and brown stain, and texture, workability, 
etc. Redwood has the highest percentage of upper grades of any 
species, having more than 41% of B and better grades. 

PERCENTAGE OF DIFFERENT GRADES PRODUCED 

It is a familiar axiom in the industry that, financially, the 
higher grades must carry the “burden” of the lower grades. In 
other words, the higher grades must be sold at a price sufficiently 
high to make up the losses incurred in manufacturing and mar¬ 
keting the lower grades. As an exceedingly small percentage of 
the total output belongs in the higher grades, the latter must bring 
high prices in comparison with the lower grades. 

Large-diameter logs produce a much larger percentage of the 
better grades than small-diameter logs. It also costs much more 
per thousand board feet to saw small logs than to saw large logs. 

Some grades are sold for some purposes at prices out of propor¬ 
tion to their intrinsic values in comparison with the lower grades. 
The habit of demanding the best (clear boards) is characteristic 
of the American public and is partly responsible for this anoma¬ 
lous condition. 

For example, when firsts and seconds % white oak was selling 
at a given mill for $62 per thousand board feet, No. 1 common 
grade of the same thickness is frequently sold for only $38 per 
thousand board feet. No. 2 common grade of the same thickness 
for only $32, and No. 3 for $15 to $25. This disparity between 
the better and lower grades is obviously large. The latter are 
often sold with difficulty and below costs of production. This 
difficulty is more or less apparent in all hardwood and softwood 
species. 

The following table shows the percentages of grades cut from 
Douglas fir and is based upon the output of a large number of 
mills in the West Coast Lumbermen's Association over a consider¬ 
able period of time. 
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GRADE OUTPUT OF DOUGLAS FIR 


Grade 

B, C, and D (select grades) 16% 

Shop or factory grades 5 

Select and structural (dimension and timbers) 20 

No. 1 boards, dimension, and timbers 32 

No. 2 boards, dimension, and timbers 17 

No. 3 boards, dimension, and timbers 10 


Total 100% 


The following table shows the percentage of grades produced 
from southern pine logs at different mills. It shows conclusively 
how large a percentage of the upper grades is produced from the 
larger mills. It is based upon an output of 1,385 million b.f. pro¬ 
duced in 118 large and small mills and concentration plants in 
the southern pine region. 

GRADE OUTPUT OF SOUTHERN PINE 


Grade 

B and better 

C selects 

D selects 
Timbers 

No. 1 common 

78 

Large 

Mills 

11.4% 

5.5 

3.5 

4.3 

14.8 

30 

Small 

Mills 

4.3% 

3.2 

.8 

4.5 

17.1 

10 

Concen¬ 

trators 

1.6% 

4.5 

9.5 

1.7 

2.7 

118 

Total 

Mills 

10.1% 

5.2 

3.5 

4.1 

14.4 

Total higher 

39.5% 

29.9% 

20.0% 

37.3% 

No. 2 common 
No. 3 common 
No. 4 common 

43.8% 

15.3 

1.4 

58.6% 

11.3 

.2 

63.2% 

16.8 

46.5% 

15.0 

1.2 

Total lower 

60.5% 

70.1% 

80.0% 

62.7% 

Total 

100.0% 

100.0% 

100.0% 

100.0% 

Footage 

1,384,927,900 

179,535,260 

91,294,365 

1,655,757,525 


Many of the small mills and concentration yards specialize in 
‘‘roofers,” a No. 2 common board used for roof boards, subfloor¬ 
ing, sheathing, and many other purposes. Roofers are the prin¬ 
cipal form of lumber used in many sections of the Northeast and 
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the Middle West. This grade (No. 2 common) is the largest item 
produced in all the above three classes of mills. 

The following table shows the percentage of grades produced 
from three typical species cut in ISIichigan and Wisconsin, as given 
by the Northern Hemlock and Hardwood Manufacturers* Asso¬ 
ciation. 


GRADE OUTPUT OF NORTHERN HARDWOODS 

Maple 


Grade 


Firsts and seconds 

8% 

Selects 

3 

No. 1 common 

26 

No. 2 common 

28 

No. 3 common 

35 

Total 

100% 

Birch 


Firsts and seconds 

17.7% 

Selects 

5.0 

No. 1 common 

26.0 

No. 2 common 

15.0 

No. 3 common 

36.3 

Total 

100.0% 

Basswood 


Firsts and seconds 

16.3% 

Selects 

5.0 

No. 1 common 

27.0 

No. 2 common 

20.0 

No. 3 common 

31.7 

Total 

100.0% 


Basswood normally produces very straight, symmetrical, and 
round logs, free of knots in the butt and second logs, and therefore 
its output is relatively high grade compared with the output of 
other hardwoods of the same size, d.b.h., and top diameter. 

The following table shows the average percentage of each grade 
of rough, green redwood, according to the Redwood ^lanufac- 
turers’ Association. 
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GRADE OUTPUT OF REDWOOD 


Grade 


Clear all heart 

19.791% 

A grade 

16.509 

B grade 

5.016 

No. 1 heart common 

19.113 

No. 2 common 

17.561 

No. 3 common 

14.534 

Shop common 

5.972 

Moulding strips 

.735 

Sawn ties 

.769 

Total 

100.000% 


INSPECTION 


Lumber is generally inspected and graded when green, at the 
rear of the sawmill, as it comes from the trimmer saws. At this 
time some identifying mark is placed on the face side near one 
end, and all lumber of the same grade, species, and size is sepa¬ 
rated from other pieces and piled together. This inspection gives 
a check on the initial output of the sawmill, but in the process of 
seasoning, either by air drying or by kiln drying, considerable de¬ 
grading occurs, principally through checking. Other conditions 
tending to degrade stock are sap stain, warping, twisting, and 
other defects incident to the curing process. 

After lumber has been seasoned, either naturally or artificially, 
it is always graded again before shipment. At the same time, a 
careful count (piece tally) is made, so that the manufacturer 
will have an accurate record of the grade and measure of stock 
that he has shipped. 


On arrival at destination, it is also customary for the buyer to 
regrade the stock as unloaded from the cars, in order to have a 
check on both the grade and the count of the shipper. Naturally, 
the results of this inspection do not always agree with those of the 
inspection at the mill, and disputes occasionally arise unless both 
parties have made a previous arrangement to accept the certified 
inspection as given by some well-recognized organization. 

In disputes over inspection, it is customary to agree upon a 
third inspection, the costs of handling and reinspection to be 
charged to the one who has been in error. Sellers generally insist 
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on a maximum of five days after arrival of car within which the 
consignee or buyer can make a complaint regarding grade, con¬ 
dition, or count; and stock from the car in question must always 
be kept intact and separate from any other lumber at the point 
of unloading. It is customary in some markets, however, to per¬ 
mit 5% of the total contents of the shipment to be off grade. This 
custom recognizes the impossibility of grading every single board 
on a scientific or “hard-and-fast” basis. If the grade of a board 
could be determined only by the percentage of usable material 
or by the size and number of defects, inspection could be reduced 
to an exact science, but the extent of damage of some defects such 
as incipient stain or discoloration must be judged by the in¬ 
spector, and inspectors of different employment often vary in 
judgment. An allowance of 57c, therefore, has been considered 
reasonable in the past. 

INSPECTION CERTIFICATES AND THEIR SIGNIFICANCE 

Owing to the frequent occurrence of disputes over inspection, 
there has been built up, within certain organizations, a standard¬ 
ized system of inspection by specially qualified persons. 

In the export trade and in the domestic hardwood business, the 
inspection certificates of the National Hardwood Lumber Asso¬ 
ciation have attained considerable credence, standing, and accep¬ 
tance, as a result of the efficiency, fairness, and honesty of the 
inspection service. It is becoming increasingly the custom for 
both shippers and buyers of hardwood to accept the inspection 
certificate of this association as final. These certificates can be 
obtained only by members of the association, but they can be 
given by members of the association to non-members, and non¬ 
members can secure the benefits of this inspection by purchasing 
from members of the association. Non-members may obtain in¬ 
spection service on lumber sold to agencies of the government, 
federal, state, or local, by paying higher fees than members. 
National Hardwood Insj^ection, with certificates attached to in¬ 
voices, is a requirement in the purchase contracts of the United 
States Army, Navy, and Treasury and other branches of the gov¬ 
ernment. The National Hardwood certificate attached to docu¬ 
ments has therefore obtained considerable significance in botli 
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the export and domestic trade and has contributed very materially 
to better ethics and understanding between buyer and shipper. 

The certificates issued by the Pacific Lumber Inspection 


Order Number 


CERTIFICATE OF INSPECTION 

SOUTHERN PINE INSPECTION BUREAU 


C«rt. Number 


Point of Inspection 


o/ (A« SOUTHERN PINE ASSOCIATION 


NEW ORLEANS. LA. 


Date 


Inapacted for the •ecotmt of.______ 


At the plant of- 
For shipment to. 
In Cnr No._ 


V —r~~ "" -*-- *** official inspector of the 

S Bumm hnee peraonaDy examined and Inspected each piece of lumber covered 

, CertuJeato of InapccUon. and that the lumber conforms to the spedficatioos as set forth below, 
peia^ Lo (ood order end coudltloD el the ttme of Inepeetiono 


Wmm 4TW 



beoecior 


CouAtereffned: 


Chief lospectoro 


Figure 93. Inspection certificate issued by the Southern Pine Inspection 
Bureau of the Southern Pine Association to identify and certify the grades, 
sizes, and board-feet contents of various shipments of lumber. All stand¬ 
ardization, inspection, grading, and grade marking are handled through 
this bureau. Each piece of lumber is branded or designated by the bureau 
inspector. The bureau’s symbol identifies the lumber as having been ex- 
ammed by one of its inspectors and is shown on the official certificate 
covering the shipment. Official, responsible inspection of this kind has done 
much to maintain high standards in the lumber industry. 

Bureau, on the West Coast,* and the Southern Pine Inspection 
Bureau m the South are equal in significance and importance to 
those issued by the National Hardwood Association. These or¬ 
ganizations are maintained separately from other organizations 

♦Also the West Coast Bureau of Lumber Grades and Inspection. 
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to give a fair and unbiased survey and count of both export and 
domestic shipments. Many foreign buyers of southern and West 
Coast lumber have come to recognize the value and significance 
of these certificates just as buyers of hardwood in the United 
Kingdom and elsewhere have come to accept the National Hard¬ 
wood certificate. 

Nearly all lumber manufacturers^ associations maintain in¬ 
spectors at the principal points of consumption of their products 
and in this way protect not only their members but the interests 
of their markets as well. 

It is becoming customary for buyers and shippers to agree 
upon the inspection of a certain organization or association as 
final and to state this agreement on orders. This tendency has 
undoubtedly created a much finer and higher standard of business 
ethics within the industry. The confidence of banking institutions 
in certain inspection certificates has become established and these 
certificates have attained the same recognition in many transac¬ 
tions as the warehouse receipt has in the grain business. 

Great care is generally exercised to insure refusal of certifi¬ 
cates whenever an attempt is made by representatives of either 
the buyer or the seller to dictate to inspectors or to influence them 
from a strictly fair and impartial attitude. 


CHAPTER VI 


THE SMALL SAWMILL * 


GENERAL 

The small sawmill has always been an important factor in the 

lumber industry since the earliest mills were established along the 
Atlantic seaboard. 

Because of the western expansion of the lumber industry from 
Maine, the cradle of the lumber industry, to New York, to Penn¬ 
sylvania, to Michigan and the other Lake States, and finally to 
the South and Northwest, many scattered bodies of timber were 
left. Then too, there has been a rapid regrowth of forests in these 
regions. In some forested sections of Maine, New Hampshire, 
New York, and Pennsylvania, as well as in Virginia, the Caro- 
linas, and Georgia, small sawmills have been operating for 200 
years or more, cutting scattered remnants of the virgin forests, but 

more particularly the regrowth that has developed into merchant¬ 
able tree sizes. 

The South, which produces the most important lumber species, 
southern pine, has changed rapidly from having a preponderance' 
of lumber production from the large mills to having a great deal 
of small-mill production, especially with the development of con¬ 
centration yards. In that important lumber-producing section. 
North Carolina has maintained a yearly production of about 1 to 
billion b.f. for decades since the virgin timber was cut off 
Diany years ago. Georgia’s lumber production is almost entirely 
from small sawmills, and so is that of the Lake States and central 
states. Even m the Rocky Mountains the principal lumber pro¬ 
duction is from small sawmills, especially in the lodgepole pine 
and ponderosa pine forests of Colorado, Wyoming, southern 
Idaho, and Montana. On the West Coast, many small sawmills 

* This chapter is supplementary to Chapter II on lumber manufacture 

and there is a certain amount of overlapping due to fundamentally similar 
conditions and procedures. 
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arG coming into production on second growth and some remaining 
tracts of virgin timber not previously cut for the larger mills. 

There is a definite trend toward a larger share of the total 
lumber production to be sawed at small sawmills. In each of the 
well-forested states east of the Mississippi River there are from 



Figurk 94. General layout (not drawn to scale) of a small sawmill in the 
Soutli producing about 6,000 b.f. of southern pine per day with a crew of 
6 men. Note the large amount of space available for air seasoning 
lumber in piles near by. The piles are located rather close to the sawmill. 
Excellent facilities are available for bringing logs in from a well-traveled 
and well-surfaced highway, which is also an outlet for lumber to be trucked 
to market. 1. Log storage area where logs are dumped from trucks arriv¬ 
ing from logging jobs. 2. Log deck where logs are rolled to await sawing 
in the mill. 3. Sawmill equipped with cable-<lriven carriage, circular saw, 
small two-saw edger, and cut-off saw for tririiming. 4- Sawdust pile to 
which conveyor carries sawdvist from luisk. 5. Slabwood pile to which slabs 
cut into stove lengths are brought by slab conveyor. 0. Series of lumber 
piles. Facilities are available for piling \ip to 2 million b.f. 7. Entrance 
from main highway for bringing in truck loads of logs from the logging 
operations. S. Exit for tmeks carr>’ing lumber, slabs, sawdust, and other 

materials from the yard. 

200 to over 1,000 of these sawmills operated by (1) lumbermen, 
(2) farmers, (3) eonstruction companies or (4) miscellaneous 
operators for special purposes. 

Although the larger share of national lumber production is 
manufactured at the large sawmills operating principally in the 
virgin timber of the AVest Coast states, even in the Pacific North¬ 
west small mills are now an important factor of production. Be¬ 
cause of tlic relatively small capital necessary, many are quickly 
started when attractive prices prevail on the lumber markets. 
Some may be operated only a few days a year, and generally the 
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quality of the product is inferior to that of lumber produced by 
the large band sawmills. 

Small sawmills are generally equipped with a circular saw and 
produce less than 10,000 b.f. of lumber per day.* They may be 

operated with crews of from 1 to 10 men; the crews usually con¬ 
sist of 3 to 6 men. 

Small sawmills generally operate with logs from small tracts 
of from 5 to 200 acres.f They are the prevailing type found 
throughout the Northeast, the Lake States, and the South. Gen¬ 
erally, the output is only from 50,000 to about 3 million b.f. per 
year. They are operated principally in farmer’s woodlots, sec¬ 
ond-growth tracts of timber, and small and irregular areas left 
after larger operations have been discontinued. Small tracts of 
timber can be operated much more economically and efficiently by 
a small mill than by a big sawmill. 

Many of these small mills are known as portable mills. Owing 
to the development of excellent highways and the improvement 
in efficiency and lessening in cost of operation of logging trucks, 
the tendency is toward more stationary and permanent location 
of mills. Logs are being hauled long distances to sawmills rather 
than moving the mills to the standing timber. Within recent 
years, small band saws have been introduced in some of the small 
mills formerly equipped with circular head saws. This tendency 
has been described in Chapter II on manufacture. 


REASONS FOR ESTABLISHING SMALL SAWMILLS 

The reasons for establishing small sawmills may be summarized 
as follows: 

(1) The small amount of capital required to start the business. 

(2) The urgent local demands for lumber for construction and 
industrial purposes, as well as for housing and agricultural build¬ 
ings. Attractive lumber prices are responsible for starting many 

*On the West Coast, mills cutting up to 50,000 bi. per day are regarded 
as small mills. 

t About two-thirds of all privately owned commercial forest areas in the 
United States are held by small owners. Of the 341 million acres of privately 
owned commercial forest, about 140 million acres are owned by farmers, 133 
million acres by non-farmers, and about 68 million acres by industrial own¬ 
ers such as lumber, pulp, and paper companies, etc. 
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new mill operations. During business depressions many mills go 
out of business. 

(3) The rapid regrowth of forests on farm woodlands and many 
other small timber tracts. 

(4) The increased efficiency of the small mill as a producing 
unit. 



Ficuhk 05. S;i\vins oak lops in a typical small portable circular sawmill 
in tlie hardwtioil section of tlio MiiUllo West. This small mill is operated 
by 4 men. Left to rigid: the log deck with an oak log awaiting load¬ 
ing on the carriage, the sawyer (.iperafing the lever that controls the speed 
niul direction of the carriage, aiul a log on a two-block carriage being sawed. 


(5) The fact that widely scattered and small timber tracts do 
not justify the establishment of large sawmill operations. 

COXOITIONS NECKSSAin' TOR INSTALL.VTIOX 

The neeessary conditions may be briefly summarized as follows: 
fl) The operator shouhl have a minimum working capital of at 
least S2,000 to start operations if they are intended to be on a 
eominereial scale, rather than for the owner’s immediate purposes, 
sucli as farm structures or eonstruetion work. The operator 
slioiild preferably have t>ver $”>,000 in capital. Ibis capital is re- 
(|uiieil for financing the luuehase of a sawmill and associated 
etiiiii>ment, the purchase or rental i>f land, the purchase of staud- 
inii timber or of sawlogs ilelivered at the mill, and initial labor 
charges, such as payrolls. 
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(2) Experience is a very important condition. Too many saw¬ 
mill operators have entered the business without sufficient back¬ 
ground of logging experience, sawmill operation, and the season¬ 
ing, grading, and merchandising problems incident to the small 
sawmill business. 

(3) A careful and analytical study of the market possibilities 
for the product is very important and may be the most vital 
determining factor in the success of the business. Before estab¬ 
lishing a small sawmill, the operator should determine the prob¬ 
able sales outlets for his product. He should carefully investigate 
the opportunities for selling cross ties, structural timbers, and 
boards; industrial demands for specialized forms and sizes; the 
market for agricultural uses, particularly barns and other struc¬ 
tures of lumber in a farming region; and construction demands, 
such as for bridges and varied types of structures to be built in 
the same section. 

(4) An adequate supply of raw material is necessary and should 
consist of logs of desirable species, quality and sizes to suit the 
local market. 

SOURCES OF RAW MATERIALS 

Sawmill men obtain their logs in four different ways, as follows: 

(1) The owner purchases standing timber and does his own 
logging. 

(2) The owner owns standing timber and lets out contracts to a 
logger who will deliver logs to the sawmill at a stated price per 
thousand board feet. 

(3) The owner purchases logs on skidways along truck roads 
in the woods and delivers them to his mill. 

(4) The owner purchases logs delivered at the mill, at a stated 
price per thousand board feet for each species, or classified into 
No. 1, No. 2, and No. 3 logs, depending upon probable grade out¬ 
put, size, length, condition, freedom from defects, and other con¬ 
siderations. 

Sometimes the sawmill operator may use a combination of two 
or more of the above four methods to secure his raw material. As 
the sawmill business is sufficiently important and detailed to com¬ 
mand the entire attention of the owner or manager, and logging is 
really a separate business, he often prefers to buy logs delivered 
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at the sawmill. Many farmers or other owners of standing timber 
prefer to do their own logging and deliver logs at an agreed price 
at the log deck or log yard of the sawmill. 

On the Pacific Coast, there is a regular log market for each size, 
species^ ftnd p^Fcidc. Very few Sciwmill oper&tors own st&nding 
timber and handle it on a regular forest-management basis, except 
those wdio have been in the business for a long time and expect to 
have the business continued on a long-range basis. 


MILL LOCATION. HOUSING. AND PLANT LAYOUT 

Location. Small sawmills should be located with reference to 
the three important factors of (1) labor, (2) log supply, and (3) 
market outlets. 

Mills should be located on solid, dry ground where there is 
plenty of opportunity for expansion in the drying of lumber and 
the storing of logs before they are sawed. Lumber storage and 
seasoning yards should be located at some distance, preferably at 
least 100' from the sawmill for adequate fire protection and, 

therefore, lower fire-insurance rates. 

Sloping ground is preferred so that there will be a continuous 
^‘downhiir’ flow of logs from the log storage yard to the mill. 
Then the lumber, slabs, and other refuse or mill products may be 
removed from the mill to storage with a minimum of effort and 
expense. Lumber is a bulky and heavy material for its value. 
And not only lumber, but sawdust, slabs, edgings, and other mill 
refuse that accumulates rapidly, should be handled, piled, or 
stored with the minimum of etYort. It is also desirable to have 
free circulation of wind currents for seasoning of lumber while it is 
stored in the vards. Locations that are low or swampy or where 
there arc seepage flows should be avoided because mill founda¬ 
tions may be disturbed after spring frosts or after rains, resulting 
in the disturbance of the alignment of the saw carriage in relation 
to the saw, with the result that inferior lumber is manufactured. 

An adequate water supply is important for (1) fire protection, 
(2) drinking purposes, (3) steam power, if this is the type of 
I)ower used, and (4) storage of logs if a log pond is used. 

When the various pines, yellow* poplar, red and sap gum, and 
some other species are sawed, considerable sap stain may occur if 
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adequate drying facilities are not provided. Quick drying of 
lumber in air seasoning is important. Therefore, a location pro¬ 
viding free circulation of air and quick drainage after rainfall is 
desirable. 

Housing. Many small mills are built and operated without any 
roof or protection from the weather. If used regularly, machin- 



Fiourb 96. Flow chart illustrating the progress of logs through a small 
mill which is equipped with an edger and trimmer and conveyors for 
handling sawdust, slabs, and trimmings. The lumber product is sent to 
(1) an air-seasoning yard, (2) a planing mill, or (3) a dry kiln. 

ery should be properly sheltered and must be kept well greased 
to protect it from rust which is often the greatest single factor 
of depreciation. Therefore, mills should be protected from the 
weather, with adequate roofs and preferably with proper side 
walls. The saw itself, including the mandrel and the carriage, 
must be carefully protected, and so must the edger and trimmer. 
Some small sawmill buildings have been constructed for from $200 
to $500 for material and labor. More elaborate buildings, which 
have doors, windows, and a storage shed for keeping saws, edgers, 
cant hooks, peavies, and other tools, may cost from $500 to over 
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S3,000. Lumber made for the building is often sawed at the mill 
itself. These small mills are not heated but should be provided 
with a good solid floor such as concrete or heavy planks supported 
on strong and rigid foundations which are not subject to upheaval 
by frost or movement by surface water. As other improvements, 
such as a sawdust and refuse conveyor, a planer, and other facili¬ 
ties, are added, it becomes still more important to house the 

equipment and machinery properly. 

Foundations. Sawmill machinery and equipment must rest on 

solid and substantial foundations, especially the mandrel, the saw, 
and the carriage track. The track must be absolutely level and 
kept in definite relation to the saw; otherwise defective and mis- 
cut lumber is j^roducetl. Foundations of concrete, brick, or stone 
are preferred. If timbers or wood posts are used, they should be 
I)laced well below the frost line and carefully checked to see that 
jiroper levels arc maintained. The mill floor should be elevated 
at least 2' and preferably more above the ground level, because 
of the accuimdation of sawdust, bark, and other mill refuse. 
Furtiicrmore, it requires less manual effort to take lumber from 
an elevated mill floor than from one that is below or not level 

with the storage yards. 

Wood foundations, if used, should be of durable species, such as 
the oaks, cedar, larch, longlcaf pine, Douglas fir, cypress, red¬ 
wood, or other local siieeies that fit the purpose. 

Small mills vary in weight from about 2,000 lb. to about 7,000 
lb., including the sawing machinery, carriage, and track. 

Layout. Careful planning must be followed in arranging a 
layout for sawmills. It includes ample space for log storage 
prior to sawing, an adequate supply of water for the several pur¬ 
poses mentioneil above, easy access to highways or facilities to 
ship the lumber outjnit to markets, and equipment for the storage, 
disposal, and transportation of sawdust, slabs, edgings, and other 
mill refuse that may be locally marketed to advantage. 

Most small sawmills require at least an acre for the sawmill, log 
storage vartl, and other immediate facilities and another acre at 
least should be provided for lumber storage, at some distance 
from the sawmill because of the fire hazard. Small sawmills may 
occupy several acres, particularly if there is an accumulation of 
over 1 million b.f. that may be in storage for periods of more than 
six months. 
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The log storage area should be close to a public road which may 
be used for trucking the product to market. 

Generally, small sawmill operators start with second-hand mills, 
and as they succeed in their business they expand their operations 
with larger and better sawmills and perhaps larger buildings to 
house the sawmills. Sometimes mills expand more rapidly than 
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Figure 97. Ground plan of a typical small sawmill, showing location of 
principal machinery and equipment. This type of mill has an edger and 
a swing saw for trimming lumber and cutting slabs to short lengths. 

Courtesy C. J. Telford. 


originally planned, and when there is insufficient area for added 
yard and storage facilities another location must be found. Many 
mistakes have been made in not providing a proper plan or lay¬ 
out for ultimate expansion. Some successful small sawmills have 
developed into large band sawmills starting with a production of 
5,000 b.f. to 10,000 b.f. per day and finally producing over 60,000 
b.f. per day. 


SAWMILL MACHINERY, EQUIPMENT, AND SAWS 

The mill machinery and equipment are generally divided into 
three principle parts: (1) the saw frame or husk that supports 
the saw and other moving parts, including feedworks; (2) the 
carriage with its various parts, including head blocks, knees, dogs, 
and setworks; and (3) the power facilities. 
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SAW FRAME AND ACCOMPANYING PARTS 

The frame, known also as a husk, supports the saw feedworks 
and power transmission. It is made of heavy hardwood timbers, 
except in the larger mills where it may consist of cast iron. 
These wooden members are generally SY/' X 10" and 6' to 9' 
long. The frame must have a very firm foundation and a rigid 
mounting for the mandrel and feedworks. The mandrel, or the 



Figuub 9S. Plan of a wood-luisk i-irrular mill with a reverse-motion 
top saw. Top saws are p'liorally about one-half the diameter of the mam 
saw. They are used to saw large-diameter logs in circular mills. Coarfesy 

the Prescott Co. 


main shaft, supports the drive pulley on one end and the saw on 
the other. The mandrel has a steel saw collar, generally 6" m 
diiimeter. It was formerly equipped with friction bearings, but 
the newer types use the more efTicient ball-bearing and roller¬ 
bearing types. The mandrel varies from 5' to 6Vj' length and 
from to diameter. i^Iandrels are also known as 


saw arbors and drive shafts. 

An adjustable saw guide attached to the frame is used to keep 
the saw properly lined up. The guide helps to prevent the circular 
saw from avoitling knots and keeps the saw in line so that more 
accurate lumber is sawed. Tiie saw-guide pens or blocks which 
come in contact with the saw are generally made of hardwood, 
iisuallv hickorv. 
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Figure 99. A circular mill equipped with a top rig for sawing logs of large 
diameter. At the Lower right is the log turner. The carriage lengths are 
25' and 30', and this one shows four head blocks and knees. It has belt 
feed and cable drive and may be used with any form of power. Courtesy 

the Frick Co. 



Figure 100. A cooperative sawmill near Cooperstown, New York, which 
has a 42" band saw as well as a circular saw. The circular saw is used for 
the smaller, knottier, and poorer logs, and the band saw is used for the 
larger and better logs. By turning them on the carriage, the sawyer secures 
as high-grade output as possible. This mill cuts about 73% hardwoods, 
principally hard maple and beech with smaller quantities of oak, soft 
maple, yellow birch, basswood, ash, elm, and cherry. The softwoods cut 
are principally hemlock, with some white pine. Courtesy of A. Bratton. 
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The feedworks vary in size and method of operation with the 
many makers of small sawmills. Usually there is a flanged pulley 
on the mandrel connected to a pulley on an intermediate shaft. 
When increased pressure (through the feed lever) is applied, 
speeds are stepped up through the cable-drum shafts and the 
carriage is moved back and forth. Most small mills have belt 



Figure 101. A 20' carriage with four steel head blocks; independent knees 
having a 41" opening, three of them fitted with inserted-tooth boss dogs; 
four single dogs; and double-acting setworks with a board dial and with a 
spring on the set shaft for receding the knees by means of a footbrake on 
the set shaft. The caniage frame, of Douglas fir, is dressed 5 Vj" x , 
with Vi" steel plates bolted to the top surface. The cable connections are 
spring cushioned. There are six sets of 2" axles with 12" machined carria^ 
wheels. Tlie wlieels ami rails on the saw side are machined flat. This 
carriage is generally driven with twin-engine steam feed. Courtesy the 

Enterprise Co. 


feedworks. The return motion of the carriage, known as a gig or 
the gig run generally operates also by belt. In the largest saw¬ 
mills, tlie carriage is operated back and forth by moans of steam 
feetl, which is much faster in starting and also travels very much 
faster than the cable drive used in the smaller sawmills. 

A feetl lever operated by the sawyer regulates the speed of tlie 
feedworks and, therefore, the rate of sawing. The best types of 
feedworks have sulflcient power for quick starting and relatively 
well-maintained speed. Small mills are sometimes equipped wdth 
a balance wheel 33^-/' in diameter and weighing about 275 lb. 
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When a 50 h.p. or larger gasoline unit is used, balance wheels of 
the heavier type may be dispensed with. 

There are two general types of carriage drive, namely, the rack 
and pinion, and the cable. The former is not used in the newer 
mills as much as the cable feed which is far more dependable and 
affords a more steady feed of the carriage carrying the log through 
the saw. Planners and de¬ 


signers of sawmills, therefore, 
generally recommend the 
cable feed. 

CARRIAGE AND EQUIPMENT 
The carriage consists of a 
wood frame with metal parts, 
which include the blocks and 
knees, the setworks, and the 
taper set. Usually oak, long- 
leaf pine, or Douglas fir are 
used for the carriage frame. 
These timbers are generally 
4" X 6" to 6" X 6" and 12' 
to 30' in length, depending 



Figure 102. Taper-sawing quadrant 
bolted to a head block, for cutting 
crooked logs, or logs with swelled 
butts, or logs otherwise tapered. 

Courtesy the Whcland Co. 


upon the maximum length of log to be sawn, in which they vary 
approximately from 30" to 50". There are generally 3 to 8 
pairs of trucks on which the carriage frame is mounted. The 
track is usually three times the length of the carriage. Head 
blocks are horizontal steel supports on which the log is placed 
for sawing. They also support the knees or movable uprights, 
which move the log forward or backward, as required by the 
sawyer. Knees of the larger types have dogs which hold the 
log rigidly in place as it is run through the saw. The dogs 
can move up and down on the knees. There may also be large 
manually operated dogs to assist in holding the log rigidly in 
place during the sawing. There are usually from 2 to 4 head 
blocks on each carriage. 

The thickness of lumber to be sawed is determined by the 
manipulation of the setworks. This machine is operated by a 
man who controls a lever to adjust the knees forward or back¬ 
ward as required and signaled by the sawyer. There are several 
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different types designed by the many manufacturers of small 
sawmills and equipment. In some of the better-equipped and 
larger mills there is a taper set permitting selection in the move¬ 
ment of the knees on the head blocks so that crooked, highly 
tapered, or defective logs may be sawed to best advantage. 



feeds. 


Figure 103. Two types of ctirriiige buffers used in saw mills. 

With some logs the top diameter may be 12" and the diameter 
of the other end of the log may be 16" or more. Other dcAnces 
are also used, such as a spring receder and a power set and re- 
ceder which move the knees back and forth on head blocks as de¬ 
sired by the sawyer. 


POWER UNITS 

Four principal kinds of power are used with small sawmills: 
(1) gasoline units; (2) steam power; (3) electric power; and (4) 
Diesel units. In addition, there are occasional water-powered 
mills in the earlier-settled southern and eastern states. Some 
mills have been in the same location for more than 100 years 
and are still operating by water power.* In order of historical 
sequence, power was furnished first by water either by the over¬ 
shot wheel or by the turbine types; then steam came to be widely 
used. Then came gasoline motors, still more recently electricity, 

and finally Diesel engincs.t . 

Gasoline Units. There has been a definite trend toward in¬ 
creasing use of gasoline power units as a source of motive power 
because of (1) tbeir ease of starting, (2) their self-maintenance 
without the constant attention of an employee that is required 


♦Some wrtter-powered mills hiwo changed first, to steam and then to 
gasoline power. 

t According to a study made in New York, gasoline units suppU^ 61/c, 
steam 379^r, electricity 8*;^. and water power of 132 small sawmills. See 
Nelson C. Rrown, “The Small Sawmill in New York.” Tech. Publ 50, New 
York State College of Forestry, Syracuse. New York. 
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with steam power, and (3) their efficiency and relative inexpen¬ 
siveness. Among the many gasoline power units used, especially 
in farmer-owned mills, are tractors and old automobile engines. 
Special power units are also made. Tractors are generally de¬ 
signed for powering agricultural machinery and not primarily 
for sawmill use. The power take-off is only incidental to a 
tractor and it will not generally withstand the hard service of 


12'0 


Sawdust conveyor 


db db 


Tight-loose pulley 
9" diameter 

Drive pulley 
10* diameter 

}~7 

Trim saw 
16* diameter 
7500 f.p.m. 

fOrive pulley 

9* diameter'^ Drive pulley 
536 r.p.m. ^ 16% * diameter 

15* face 
593.r.p.m. 



Figure 104. Ground plan of a typical small mill showing disposition and 
arrangement of the power unit driven by a tractor. Courtesy C. J. Telford. 


sawing lumber continuously. However, for sawmills that operate 
only a few weeks or perhaps a few days a year, it is very useful. 
Gasoline tractors generally develop from 25 h.p. to 50 h.p. For 
the more continuously operated small sawmills, special gasoline 
units are devised which develop from 35 h.p. to 100 h.p. or more. 
Costs of gasoline and oil average from about $0.90 to $1,20 per 
thousand board feet of lumber sawed. Gasoline consumption 
averages about 3 gal. to 4 gal. per thousand board feet sawed but 
varies widely with the hardness of the wood; thus hardwoods re¬ 
quire more than softwoods. Gasoline power units of 40 h.p. re¬ 
quire about 1 pint of cylinder oil per thousand board feet. 

Steam Power. Steam power is generally furnished by a single 
cylinder engine and a horizontal locomotive-type boiler. Origi¬ 
nally sawmills and flourmills were frequently combined. Very 
few new steam power units are being installed. A relatively low 
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horsepower is necessary to saw lumber. For example, a 12 h.p.- 
normal-rating steam power unit generates sufficient power to run 
a smaller sawmill. The great disadvantage is that steam power 
requires the attention of one employee, especially for feeding it 
with fuel. Most steam-operated sawmills use slabs, edgings, and 
other mill refuse to produce steam. When the market for slabs, 
edgings, and other mill refuse is favorable, these products may be 



Fiourk 105. Diesel-powered tractor, equipped with a belt pulley drive, 
used to operate a small sawmill. Tractors are being widely used for many 

purposes in logging and in lumber manufacture. 


sold to advantage, rather than being burned underneath the steam 
boilers. Steam power units generally range from 12 h.p. to 100 
h.p. and are usually operatetl to 150 lb. pressure per square inch. 
A so-called 25 h.p. steam engine will develop considerably more 
horespower. Steam power wears out very slowly, and the depre¬ 
ciation factor is relatively low. Old-timers in the sawmill busi¬ 
ness often say “you can’t wear ’em out” and “they have a 
wallop.” 

Electricity. Electricity is steadily gaining favor as a source of 
power, jiarticularly in those regions where power lines make it 
available. It is more commonly used for secondary power than 
for the head saw. Edgers, trimmer saws, slab saws, and planers 
are often operated by electricity, whereas the headsaw may be 
operated by electricity, steam, or gasoline power. Electricity is 
commonly used by mills located in or near communities and espe- 










SAWMILL MACHINERY, EQUIPMENT, AND SAWS 


221 


cially along high-tension lines. Electrical motors develop from 
50 h.p. to more than 75 h.p. when used in small mills for the 
head saw. 

Diesel Engines Using Fuel Oil. Because of their relatively 
high cost of installment and the fact that other power units are 
available, not many of the recently introduced Diesel engines 
have been installed. They are principally used by the larger 
mills, which may turn out over 8,000 b.f. per day, and where a 
constant and reliable source of adequate power is required. Be¬ 
cause of the low cost of operation, Diesel power units are finding 
popularity in the regions of large timber. 


SAWS USED * 

Small sawmills almost universally use circular saws with in¬ 
serted teeth. A few solid-tooth saws are still in use, but practi¬ 
cally no new ones are being purchased. The great advantage of 
the inserted-tooth saw is the ease with which it is kept and main¬ 
tained sharp. Thus unskilled labor can be used for the mainte¬ 
nance of circular saws but not of band saws. 

Saws are generally 8, 9, or 10 gauge and range in diameters 
from 44" to 60". The usual diameters are 48" and 52". For 
large logs the 58" and 60" saws are much more satisfactory, but 
they require more horsepower. 

The operating speed of saws ranges from 450 r.p.m. to 700 
r.p.m., but it is seldom over 600 r.p.m. 

The recommended speeds for steam-powered sawmills are a^* 
follows: 


Available 

Horsepower 

12-15 

16-20 

21-25 

26-30 

31-35 

36-50 


SAW SPEEDS t 


Di.vmeter of Speed, rotations 

Saw, inches per minute 


44-60 

44^0 

44-60 

44-60 

44-60 

44-60 


300-350 

350^00 

400-450 

450-500 

500-550 

550-500 


*For further information, see descriptive material in catalogues of the 
several important manufacturers of saws. 

t Taken from information given by Henry Disston & Sons, Inc., Philadel¬ 
phia, Pa. 
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For other types of power units, much higher power is recom¬ 
mended. Thus the speeds of circular saws should be governed 
largely by the available horsepower. The proper speed of a 

circular saw is the greatest speed that 
may be consistently maintained both 
in and out of the saw cut during the 
process of sawing. When large, hard, 
or frozen logs are sawed, the initial 
speed of the saw is slowed down as it 
enters the log. If the sawyer presses 
the carriage too rapidly, it may gradu¬ 
ally slow down and even stop. Sawing 
speeds generally start at 550 r.p.m. to 
600 r.p.m., and within 4' after entering 
tile log speeds arc reduced to about 450 
r.p.m., so that the sawyer “cases up” on 
the rate of feed. The saw speed should 
not vary more than approximately 100 
r.p.m. 

The usual saw kerf of circular saws is 
Yi" /s'' wide. The kerf is slightly 
wider in the summer than in the winter 
because of the expansion in warm 
weather, but this extra width is prac¬ 
tically negligible. Sawmills that do not 
have the saw properly hung and bal¬ 
anced and where the foundations for the 
saw and mandrel are unstable, permit¬ 
ting more or less “play” in the operation 
of tlie saw, produce very poorly sawed 
lumber. 

As to saw depreciation, five years is 
considered the average life of a saw con¬ 
tinuously used. Repairs are sometimes 
excessive after a five-year period. Some 
guiding lu'ineiples followed by small sawmill men arc as follows: 
(1) The saw should always be sharp. 

121 There should be a heavy, level saw arbor with little end 
play. 

(31 The saw must hang absolutely plumb. 


Fkjurk 106. Above: Cir- 
cuhir saw with inserted 
tootli. Below: Three of 
tlie many types of teetli, 
showing hits and shanks. 
\’ario\is sizes and styles 
suit the comiitions of 
sjK'eies and size.s in dif¬ 
ferent parts of the coun¬ 
try. Tlie inserted-tooth 
saw has replaced the old 
.solid-tooth sjiw in tlie 
circular head siiws of 
most small sawmills. 
('ourtesi/ the Ameriean 
S^iwwi'll Maehinery Co. 
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(4) Collars should be slightly concave to within %" to 1" of 
the edge. 

(5) The saw must fit closely on the mandrel. 

(6) The saw should stand straight on the log side when the 
collars are screwed up. 

(7) The saw must never hang “dishing” on the log side. 

(8) The saw must be hammered for the correct speed. 

(9) The saw should have a lead into the log of about in 20'. 
The lead depends, however, upon the species, whether log is frozen, 
etc. 

(10) Saw guides must not hold the saw in or out of the cut. 

(11) Guides should be kept above the center of the saw but not 
above the collar. They should clear the back of the tooth holders 
by or more. 

(12) The mandrel must not be allowed to heat in its bearings. 

(13) The speed of the saw should be as uniform as possible in 
and out of the cut. However, saws always lose speed in large 
logs of dense species. 

Disregard of the above cautionary measures will result in 
poorly sawed boards, loss of power, and rapid depreciation of the 
saw due to blistering. 

MOVING AND SETTING UP THE MILL 

Small sawmills are being moved less and less because it is usu¬ 
ally cheaper to move logs from the woods, even 80 miles or more 
(if they are high-quality logs), to the sawmill than it is to move 
the sawmill to the forest. There are two distinct types of saw¬ 
mills as to equipment, size, and weight. The smallest sawmills, 
which are not equipped with edgers or trimmers and have a small 
carriage and small saw frame and power units, may be cheaply 
moved, whereas a mill with a large power unit, saw frame, car¬ 
riage, edger, trimmer, and steam power unit may only be moved 
and set up with considerable expense. A recent study of portabil¬ 
ity and actual moving conditions in the Northeast revealed that 
one farmer operator moved his mill advantageously for 25,000 b.f. 
On the other hand, professional lumbermen frequently do not 
move mills for less than 300,000 b.f. The average minmium foot¬ 
age required to move all types of mills proved to be 120,000 b.f. 
in a recent study. 
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This study also revealed that those who move their mills most 
freciucntlv have relatively small, light-weight mills. Their sources 
of log supply arc usually small and widely scattered and the 
initial investment was low. On the other hand, the tendency has 
been for these mills to become more stationary and permanent, 
not only because of the improvement of highways and efficiency 
of logging trucks, but also because of the installation of heavier, 
better eciuipped, more efficient, and more expensive mills. The 
stationary mills generally operate in the more heavily forested 
regions where there is a large available source of raw material 
logs. A mill operated by electricity cannot be moved to a loca¬ 
tion where this source of power is not available, and steam-pow¬ 
ered units are much more difficult and expensive to move than 
tractors and gasoline units. It is obvious that water-powered 
mills cannot be readily moved. A recent study in one region re¬ 
vealed that the more stationary and permanent mills had power 
units as follows; steam, 229 ^ gasoline, water power, 

12% electrical iiower, and 199r tractor power. Combined gasoline 
and tractor units, therefore, represented 419^ of the total. 

The actual cost of moving a mill is governed by several factors 
including (1) distance, t2) topography and grade, (3) kind of 
highways available, (4) type and weight of mill, and (5) facilities 
for moving the equipment. On the est Coast some new mills 
are being built on mobile units so that the mill can be quickly and 
cheaply inovctl from one location to another. This mobility is 
also being introduced in other sections. 

A recent study revealed that some of the very smallest mills, 
generally operated by farmers, may move their mills as frequently 
as five times per year, whereas most of the larger and better- 
operated mills are not moved more than once a year. A large per¬ 
centage of the better mills are not moved at all. 

Weights of complete mills (luisk, carriage, and track) vary 
according to one stiuly from 2,100 lb. to 3,100 lb. for the smallest 
mills ami from 3,250 lb. to 6,496 lb. for the larger mills, depending 
ui)on friction or belted feed and the size and length of carriage and 
other i')arts. Farmer-owned mills average 3.300 lb., whereas 
those oi^erated by regular lumbermen average 5,150 lb. 

The average distance of moving all mills was shown to be 12 
miles, the longest being 40 miles in a study in the Northeast, 
(bisoline and tractor-ilriven mills lend themselves best to mobility. 
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Steam-powered units are moved with great difficulty and there¬ 
fore are most likely to be permanently located. 

It requires the time of 3 men for a period of 1% days or the 
equivalent of 1 man for 36 effective working hours to set up the 
average-sized gasoline-powered sawmill, including posts for 
foundations. This includes about 2 hours for 2 men to set up the 
slab saw machine and wood elevator to take away the wood to 
the pile or dump. This time also includes the work of setting up 
the power unit. The installation of a steam power unit gen¬ 
erally requires from 1 to 4 days with a crew of 3 men, depending 
upon local conditions, such as slope of the ground, necessity of 
digging a foundation, water supply connections, pipe require¬ 
ments, etc. Steam power units are usually set at low elevations 
in relation to the rest of the mill and therefore must be placed on 
secure foundations which require considerable time for moving 
and placing. 

There is a wide variation in the number of men required to move 
and set up a sawmill ready for operation. Some small mills have 
been moved and set up within a day by a crew of 5 men. In such 
extreme cases, however, there was no cover erected over the mill 
and there was no edger, trimmer, slab saw, or wood elevator used 
in connection with the mill. 

To set up a representative well-equipped mill with steam power, 
rated 65 h.p., cutting 250,000 b.f. to 300,000 b.f. on one location, 
equipped completely with edger, slab saw, trimmer, and wood 
elevator, and producing about 5,000 b.f. of hardwood per 8-hour 
day, 40 man-days were required for labor, working 8 hours per 
day. This time was divided as shown in the table on page 226. 

HORSEPOWER IN RELATION TO SAWING 

There is generally a deficiency of horsepower to meet the re¬ 
quirements of satisfactorily sawing lumber, especially with large 
softwood logs and many hardwood logs. Too frequently, the saw 
slows down or is stopped in the process of sawing. Poorly sawed 
lumber and injury to the saws result. 

Sawmill operators usually estimate that there should be at 
least about 1 h.p. for each tooth in the circular headsaw. This 
estimate is fair, especially if the saw has a speed about 600 r.p.m. 
or more. The available horsepower for gasoline and oil engines of 
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MAN-DAYS FOR SETTING UP STEAM-POWERED SAWMILL 

4 men operating 2 days to make the foundations and set the 
mill in place with a log tumor 8 

4 men working H set the boiler in place; the boiler 

engine was mounted on the boiler which in turn was oper¬ 
ated on wheels 2 

2 men working ^ day to drive a well for the water supply 


for the boiler. 1 

4 men working 2 days to set the edger and the necessary 
flooring and platforms about it. 8 

2 men working H install the slab saw and wood 

elevator. 1 

4 men working 3 days constructing a cover of rough boards 
over the mill; the roof was made of sheet iron and moved 
from one location to another. 12 


4 men working 2 days to construct a log deck and skids on 
which to convoy the logs from the motor truck to the saw 
carriage; the deck was approximately 50' long in order to 
provide for adequate log storage. 8 

Total man-days 40 


the multiple-cylinder type, sucli as tractor and similar p>ower 
units, is generally not more than 75% of the rated horsepower. A 
wide difference of opinion exists among tlie manufacturers, as 
well as sawyers, as to horsepower rating. Some use the theoretical 
liorsepower rating, whereas others make an allowance and rate 
tlic actual horsepower as delivered at the belt pulley. With a 
42" saw having 28 teeth and driven at a speed of 400 r.p.m. by a 
tractor of 20 h.p. rating, the power delivered is 1,650 ft. lb. for 
each revolution of the saw. When a log with a saw-cut thick¬ 
ness of 14" is sawed, tlie arc of travel for this saw allows 4 teeth 
engaged 62.5% of the time and 3 teeth 37,5% of the time; in other 
words, an average of about 3.625 teeth would be engaged in saw¬ 
ing continuously and tliere would be a load of 500 ft. lb. per tooth. 
This load should give satisfactory results for average sawing con¬ 
ditions. ll'ith larger saws, more horsepower is required and gen¬ 
erally large logs are sawed. Although it involves a greater capi¬ 
tal investment, it is well to have ample horsepower at the cutting 
edge so tliat slowing down or stopping of the saw is avoided. The 


best results are generally obtained when the forward feed of 

to ^ ij" for each tooth. There must be 


tiu 


cairiage is alanit 


^s" 


sutlicient and constant power, however, to maintain this rate of 
advance. Undue forcing of the logs through the saw without 



COSTS AND LAYOUT 


227 


sufficient power is exceedingly wasteful of time and may injure 
the saw and other equipment unnecessarily as explained above. A 
regular and uniform speed both in and out of the saw cut insures 
a greater volume production of lumber as well as much better- 
quality lumber. 

COSTS AND LAYOUT OF SMALL. MEDIUM, AND 

LARGE SAWMILLS* 

There is a wide range of costs in setting up sawmills, depending 
upon the size and auxiliary equipment. Small and second-hand 
mills are acquired and installed at relatively low expense. There 
are numerous disadvantages in the purchase and operation of a 
second-hand mill, including (1) poorly sawed lumber, (2) fre¬ 
quent breakdowns, (3) unreliability of operations, and (4) the 
constant necessity for purchasing occasional parts. The sporadic 
and infrequent operation of the smallest and cheapest types of 
mills may justify their purchase. 

The regular or professional lumberman generally purchases a 
new mill of larger size, greater horsepower, and much more com¬ 
plete supplementary equipment than other types of owners. 
Therefore, although his overhead is greater, including upkeep and 
maintenance charges, the value of the lumber product more than 
justifies this additional expense. 

The following three tabulations illustrate the range of costs f 
and equipment for three types of sawmills: small, medium, and 
larger circular mills. Many farmers, construction companies, and 
others make lumber for their own purposes and do custom sawing 
for neighbors. They may wish to avoid the greater expense in¬ 
cident to the purchase and installation of proper equipment such 
as edgers and trimmers and planers. Such smaller mills constitute 
a very small factor in total lumber production. A good-sized and 
well-equipped circular mill may produce from 1 million b.f. to 
over 3 million b.f. per year and will produce much more lumber 
than a large number of the smallest mills. 

* All the sawmills discussed in this section are considered small by lumber¬ 
men. The adjectives ‘‘small,” “medium,” and “large” serve only to differ¬ 
entiate the extremely small mills from those somewhat larger. 

t These costs are only approximate and may change rapidly. They are 
included to show the relative costs of various items that must be con¬ 
sidered in purchasing and setting up a small sawmill. 
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As the manufacturer wishes to refine and improve the product, 
he adds an edger and trimmer to his equipment and perhaps a 
planer, either at the rear end of the sawmill or in a separate re¬ 
manufacturing plant. This added equipment means much greater 
expense for installation and operation. 

The following tables illustrate the three types of mills with 
their approximate costs. The last-mentioned group of the three 
is by far the most important factor in lumber production from 
small sawmills. One owner may operate from three to ten of 
these mills, and in some places, notably in the South, the rough 
green product is shipped to concentration yards where, after sea¬ 
soning, it is planed and remanufactured to meet the requirements 
of the national market and is shipped and sold in carload lots. 


SMALL SAWMILL 


Cost 


Mini~ Mcui~ 

Itkm ok Expense mum mum 

Original cost of mill, f.o.h. factory $400 $ 600 

Mill saw 46" to 50", commonly used 110 150 

Slab cut-off saw • • • • 50 

Some farmers use a eordwood saw table for this purpose 
but a table suitable for slabwood is more satisfactory. 

Sawdust conveyor 30 35 


Some means of disposing of sawdust is necessiiry. If the 
mill is placed so that there is suffieient room for the sawdust 
to fall away from the saw, a conveyor may Ix' omitted. 

Belt to drive the siiwinill 30 50 

This should be at least H" wide and the length will depend 
upon the type of power anti the tlistanee it is placed from 
the .saw mandrel. 

Belt for the slab saw machine • • .. 25 

This can be 5" or 6" wide aiul shoulti Ix' from 30' to 50' in 


length 

Gasoline ])ower plant .... 

Transportatitm of mill from factory (UXI miles to 200 miles) 30 

The cost of installation will tlepend upon the location of the 

mill. It is becoming more popular to place the mill near 

a hard roatl ft)r etmvenienee both in bringing logs in and in 

removing lumber. If a suitable open spatv is stdeettHl, the 

cost for preparing to .set the mill will Ix' nominal. 

Installing, ineliuling materials 20 

'I'he siiwmill aiul its foundations can usually be installed by 

2 men in 2 davs. 

% 


600 

60 
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SMALL SAWMILL {Ccmiinued) 


Cost 

Mini~ Maxi- 


Item of Expense mum 

Protection from the weather 15 

This ranges from the absolutely necessary cover for the 
driving mechanism and saw to a simple cover for entire 
mill. 

Accessories, tools, and supplies 20 


mum 

100 


55 


Total cost 


$655 $1,755 


Operations producing 4,000 b.f. to 7,000 b.f. per day and em¬ 
ploying 4 to 8 men might be classed as medium sized. Steam, 
electricity, or a gasoline engine may furnish the power, which 
must be from 50 h.p. to 75 h.p. when the edger is also driven from 
the same power plant. Installation may be temporary or perma¬ 
nent. 

MEDIUM-SIZED SAWMILL 

Cost 


Mini- Maxi^ 

Item of Expense mum mum 

Original cost of mill, f.o.b. factory $ 600 $ 800 

Mill saw 250 300 

Slab cut-off saw 50 100 

Slab elevator . 100 

Edger . 250 

Sawdust conveyor, for chain and/or for blower 50 150 

Gasoline power unit (40 h.p. to 75 h.p.) 600 1,000 

A Diesel engine of the same horsepower rating would cost 
$1,200 to $1,800. 

Belts for the mill: 10" to 12" for 50 h.p. to 60 h.p. 50 100 

Belts for slab saw machine 20 50 

Belt for edger 8" wide 30 50 

Transportation of equipment to site (100 miles to 200 miles) 50 100 

Cost of installation, including foundations 75 300 

Many mills are now set near paved roads and logs are 
trucked to the mill. 

Roof over the mill 100 600 

Accessories, tools, and supplies 25 100 


Total cost 


$1,900 $4,100 


The larger mills are usually permanently set or when installed 
are not to be moved for several years. A power plant of 75 h.p. 
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Log and timber 
buyers 


Mill 

superintendent 


Millwright 

Sawyer 

Filer 

Edgerman 

Trimmerman 

Setter 

Pondmen 

Scaler and deckman 
Miscellaneous lumber handlers 

_J_, 

Planing-mill I 
foreman I 


Yard 

foreman 


I 

Inspectors of green lumber 
Inspectors of dry lumber 
Lumber pilers 
Labor on trams and piles 


Small operation "with annual cut of 1 to 3 million bi' 


Board of directors 

I -- 

Executive committee 


President 


Three vice presidents 


Secretary- 

treasurer 


Assistant 

secretary 


Assistant 

treasurer 


■ 

Finances 

General accounting 

Auditing 

Insurance 

Corporate records 
Corporate functions 

Statistics 


Land and timber department 


Tax renditions 
Mineral development 
Land and timber records 


Sales department 


General sales manager 


Pine sales 
Hardwood sales 
Treated lumber sales 


Sales Credit Traffic Branches 

accounts department department Salesmen 


Sawmills Logging 


Operations 


Retail 

yards 


Flooring 

factory 


Treating 

plant 


Furniture 

factory 


\~ Local superintendents 

Largo soflwooil and hardwood operation with diversified interests, including 
rolail yards, flooring and fuvnitvirc factories, and treating plant. The an¬ 
nual cut is 40 to 60 million b.f. 


% 

Fkjiuik 107. Organization charts of small and large lumber companies 
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and upward is required. It may be steam, electricity, or gasoline 
engine. If it is gasoline, the Diesel engine for economy m fuel is 
becoming popvdar. The equipment includes an edger and some¬ 
times a trimmer. A few mills have planers for surfacing. 

Such mills produce 8,000 b.f. to 12,000 b.f. or more daily, giving 
emplovmcnt to 6 to 20 men, or even more depending on how far 
beyond tlie sawing of lumber the preparation for the market is 
carried. These plants are important factors in volume production 
and produce the best-quality product. 


LARtiEU CIRCELAR SAWMILL 


Cost 


Itkm of Expense 

Original cost of mill, f.o.b. factory 
Mill saw 
Slab cut-off saw 
Slab elevator 
Trimmer 
lulger 

Sawdust conveyor, for chain and or for blower 
Power: giusoline .200 to $2,500 

electricity 1,500 to 2,500 

steam 2,000 to 


Mini¬ 

mum 

$ 800 
300 
50 
100 


250 

100 

1,200 


$50 to 
15 to 
40 to 
30 to 
15 to 


4,000 
SIOOI 

OA 


25 

50 

50 

25 


lielta: for the mill 

for the slab .saw 
for the edger 
for the trimmer 
miscellaneous 
Transportation, mill and equipment 
Cost of installation, incliuling foundations 
Roof over mill 

Accessories, tools and supplies 

These include haiulling facilities for logs and lumber, 
such as conveyors, hand trucks, hoists, etc. 

Total cost 


150 


150 

200 

500 

200 


Maxi¬ 

mum 

$ 1,000 
500 
100 
150 
250 
300 
150 

4,000 


250 


300 

500 

2,000 

500 


$3,800 $10,000 


SAWMILL CREWS AND DUTIES 

Small mills are gonorally operated by from 1 to 12 more men. 
In some states, tltere are several one-man sawmills, but they are 
most unusual. Most sawmills have crews of frmn 3 to 6 men. If 
the crew consists of 5 men, their duties are generally allocated as 

follows: 
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(1) The sawyer is often the owner or foreman and has general 
charge of the operation. His duties consist of handling the lever 
which controls the movement of the carriage back and forth 
past the saw. He also directs or assists in the movement of the 
logs from the log deck onto the carriage and the turning of logs 
as needed to produce the best possible grades of lumber. If he is 
an employee he is the highest paid man in the mill. 

(2) The deckman helps unload logs from truck onto log deck** 
if unloading is done directly. Then he rolls the logs from the 
sloping deck onto the carriage and turns them with the cant 
hook in accordance with the sawyer's directions. He also sets 
the dogs which hold the log tightly on the head blocks of the 
carriage. 

(3) The tail sawyer, known also as the off-bearer, takes away 
the boards and slabs after they are cut. If there is an edger, he 
passes the boards to be edged through that machine. The slabs 
are taken out to a nearby pile or, if there is a slab saw, they are 
cut up into short lengths to suit the local market for fuelwood or 
other purposes. 

(4) A lumber piler takes the lumber from the rear of the mill 
to the seasoning yard in small trams, buggies, or carts, generally 
hand operated, sometimes motor driven or hauled by a single 
horse. The lumber yard is generally over 50 yards from the 
sawmill to reduce the fire hazard and secure low insurance rates. 

(5) A general utility or handyman attends the power unit, 
serves as mill mechanic and oiler, and does miscellaneous duties 
as needed about the mill. He may scale the logs on the log deck, 
assist the deckman, assist in bringing logs in from storage yard 
to the log deck if necessary, help to pile lumber in the yard, and 
perform other miscellaneous services. 

If the mill management has only 3 or 4 men available, the 
above work is divided so that they perform all of the above 
services. The sawyer is, of course, busy with his own job, but 
when the mill is shorthanded, he helps to roll logs on the car¬ 
riage, manipulates the dogs, and assists in turning the logs on the 
carriage. In a 1-man mill, he does all the necessary work. 

A sawmill with a 5-man crew should turn out about 5,000 b.f. 
of 1" softwood boards per 8-hour day. In hardwoods, the out¬ 
put would probably be less, and if the sawmill turns out cross 
ties, planks, dimension stock, or timbers, the output naturally 
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would be more because of the fewer sawing cuts involved in 
reducing the log into various forms of lumber. 

When the sawmill has an 8-man crew, their duties are generally 
distributed as follows. A somewhat larger mill will undoubtedly 
have an edger and trimmer and perhaps a refuse and sawdust 
conveyor. A swing, circular cut-off saw is generally used for 
trimming ends as well as cutting up slabs and edgings. 

(1) A sawyer. 

(2) A deckman and log turner to adjust the log on the carriage. 

(3) A tail sawyer, who also serves as edgerman. 

(4) One slab-saw man. 

(5) One tail edgerman who takes the boards and edger strips 
away from the edger saws. 

(6 and 7) Two lumber pilers, one of whom grades lumber 
for piling and marks each board and assists as much as possible 
in taking lumber out to the yard and piling it, 

(8) A general utility man as described above. 

An 8-man mill should turn out about 8,000 b.f. per day of 
1 " softwood lumber. 

Some small mills may employ as many as 12 men or even more. 
There is a general output factor of 1,000 b.f. per day for each 
man employed at a small sawmill. However, local conditions 
such as efficiency of labor, size of lumber products, whether 
hardwoods or softwoods arc sawed, and other factors may deter¬ 
mine the man-day output. In one small mill in New England 
with a 50 h.p. electric motor and a 52" inserted-tooth circular 
saw with 54 teeth, operated by 6 men and a grader who tallied all 
lumber as sawed, 2,187 b.f, of white pine and hemlock were sawed 
per hour. This rate continuetl for 1 week of 42 hours and was 
regarded as a recoixl in that section. 


OVERHEAD EXPENSES 

There are four itrincipal overhead charges that should be ac¬ 
counted for in connection with small sawmills as well as with 
large mills, namely, it) depreciation, (2) taxes, t3) insurance, 
and (4) interest. Sales aiul office expenses and salaries may also 
be considered as overhead expenses but are usually charged oft 
as administrative expenses. Moving and setting up the mill 
may also be a charge against overhead for accounting purposes. 
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Unfortunately, proper records are seldom kept of these impor¬ 
tant phases of small sawmill operations. 

Depreciation * is generally ignored entirely by many opera¬ 
tors. In a recent study it was revealed that only 14% of the 
owners of small sawmills in a large eastern section had any 
knowledge or understanding of the factor of depreciation and 
made any accounting of it. Actually, depreciation of a sawmill 
ranges from 5% to 20% per year. Some owners consider that 
a new mill depreciates 20% in value during the first year and 
10% for every year thereafter. Others estimate that a sawmill 
will last about 20 years and, therefore, a depreciation charge of 
5% per year should be allowed. Some mills have been in prac¬ 
tically constant operation for over 100 years in the Northeast, 
as well as in the South, but generally a sufficient number of new 
parts has been bought to construct two or more mills during this 
period. 

The manufacturers of sawmills generally regard 5% to 8% as 
an adequate charge for yearly depreciation. This charge means 
that the average life of these sawmills varies from 12% to 20 
years, if they are properly protected from the weather with ade¬ 
quate cover and the machinery is kept greased, oiled, and prop¬ 
erly aligned. Saws generally last for about 5 years. 

Locations are generally selected where the tax rates are low, 
as they usually are in rural districts. Fire-insurance rates are 
generally very low when mills are located near a community fire 
department. They may be very high in the country, particularly 
if proper water facilities are not so located that initial fires can 
be promptly stopped. The proximity of a log pond, stream, or 
city water or other pipe lines, definitely affects fire-insurance 
rates. Storing logs in a pond prior to sawing reduces the fire 
hazard in mills, and therefore insurance rates are lower under 
these conditions. 

An important burden from a financial viewpoint is the cost of 
accident insurance.! Accident insurance is generally from 2% 
to 12% as much as the total payroll. This consideration rather 
discourages the installation and operation of small sawmills. 

* Depreciation is defined as the decline in value or gradual obsolescence 
of an asset due to wear and tear. 

tLaws affecting the accident-insurance rates for sawmills may generally 
be secured from the Secretary of State or the Department of Labor at the 
State Capitol of the state in which the sawmill is located. 
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It is important that the initial capital investment should be 
kept as low as possible because of the interest charges involved. 

If the total capital invested is §10,000 and the interest rate is 
67c there is an annual charge of $600 for interest alone. If there 
is a’yearly cut of 3 million b.f., the interest charge per thousand 
board feet would be 20(‘ ($600/$3,000), which is a reasonable 
charge for interest. The same method is used in figuring charges 
for depreciation, insurance, and taxes. For example, if the rni 
costs $5,000 and the rate of depreciation is 57o (20-year life) 
the charge per thousand board feet for an annual output of 3 

b f, be 8%^ (57e of S5,000 - 8250 .n.l 8250 ^ 

3 000 = yearly output is only lYy million d.i., 

the charge per thousand board feet \vould be twice this amount 

or 16%^ 

CUSTOM SAWING 

In many sections of the country small sawmills do custom 
sawing that is, the farmer or other owner of logs delivers a truck- 
load or more of logs to the log deck and the sawmill operator 
saws them to order at a stated price per thousand board feet. 
The owner may want the logs cut entirely into 2" X *4" dimension, 
siieathing boards, barn flooring, bridge plank, or other stated 
sizes. Generally the owner waits until the logs are processed 
into lumber and immediately hauls away the product, green and 
rough, on the same truck that hauled the logs to the mill. It is 
customary for the mill operator to retain such slabs, edgings, 
trimmings, and other mill waste as accumulate in the sawing 
process. No attempt is made to grade the lumber. The sawyer 
tries, however, to saw to the best advantage of his customer. 
Usually the logs are “sawetl alive,’* that is, inch boards aie cut 
from one side of the log to the center, and then the log is turned 
and the other sitle is sawed into inch lumber until the whole log 
is completely sawed. If there is an edger available, the boards 
arc then edged, but they are seldom trimmed. 

The charge for this service usually varies widely with local 
conditions.* The charge may be from S7 to $12 per thousand 
board feet for this sawing service, depending upon whether the 

*On March 12, 191G. the Oilice of Trico Admiuislratiou in Washington 
sot prices of $10 for sawing softwoods. $11 for hardwoods and $1 less for 
round-edge luniher. 
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logs are hardwoods or softwoods, and whether they are to be 
sawed into cross ties, boards, timbers, dimension, or other prod¬ 
ucts. In some districts, custom sawing is done in exchange for 
goods; that is, the farmer or other owner of logs may pay for the 
service with potatoes, eggs, or other farm products. 

SEASONING METHODS AND PRACTICES 

Among the most difficult and wasteful phases of the small saw¬ 
mill business, often carelessly and inefficiently handled, are the 



PiGURE 108. Example of inefficient and wasteful piling at a small sawmill. 
Note the insufficient and misplaced stickers, the warped and checked boards 
protruding at the rear ends, the warped and cupped boards at the top be¬ 
cause of the lack of proper roof, the low foundations and close piling which 
prevent proper aeration, and the insufficient slope. Moreover, the sticker 
strips should extend beyond the ends of the boards at the front of the piles. 

seasoning and movement of lumber between the time it is sawed 
and the time it is shipped to market. Among the common de¬ 
fects are the following: 

(1) The foundations are too low or near the ground to pro¬ 
vide free circulation of air currents. They are often insecure 
and improperly supported. Whether constructed of wooden 
posts, timbers, concrete, stone, or other materials, they should be 
well elevated above the ground, should never be permitted to sag 
at one side or corner, and should keep the lumber straight at all 
times. 
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(2) The piling is uneven. Both the front and rear ends of 
the piles should be uniformly built up from the lowest corners. 
Piles should be carried up square or in rectangular fashion with 
no boards extending beyond the rear of the pile. Boards of the 
same thickness and length should be placed together in one pile; 
that is, the 12' and shorter boards should be piled together, the 

14' and 16' boards together, etc. 


Slabs or heavy cull plark 
can be used as weights 0 f» 
root instead o1 wire ties. 



Width of piles can be 6' 
to 12' depending upon 
seasoning conditions. 


ri. 

Front of pile should project 
1* in 1' from the vertical. 



For stickers, narrow boards 
or l“x 2“ strips are used. 


Sills can be 6'* 6- timbers or 
lhree2-*6'.or2'x8- planks 
laid one on top of the other. 



A chimney is desirable itt 
certain storage locations 
and during certain saasonss 
e$pecidlty if lumbar ts pilad 
by random widths. 

to tear of pila. 

109. Gonrrul schomatic sketch of a yard, showing sill construction 
and pile siiacing. Courtesy the V. t>. Forest Service. 


(3) The stickers are often improperly placed above each other 
or arc insufheient in number. Too frequently green lumber is 
used as stickers and stain results. Odd-sized stickers add to the 
tendency to warp. They should always be placed equal distances 
a]iart and directly above each other and over foundations. There 

shoukl be at least one sticker for each 4' length. 

(4) Roofs are lacking or inadequate. They should extend 2' 

over front and rear ends and at least over each side. 

(5) Drying is uneven because of stagnant air conditions. 
Central chimneys aid circulation and speed up the drying process 
in the lower courses. 

(tJ) Yards are often improperly located in regard to prevail¬ 
ing winds and the opportunity of free air circulation. Locations 
near swamps, in hollows, or in low valleys where wind currents 
cannot flow freely should bo avoided if possible. 
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Much lumber is degraded because of poor seasoning, and the 
resulting loss in value is considerable. For example, firsts and 
seconds grade of hardwoods may be reduced to a No. 1 common 
and No. 2 common, with resulting losses of from $20 to $50 or 
more per m.b.f. Some of the most frequently occurring defects 
causing lumber degrade are; (1) seasoning defects due to surface 
checking and splitting; (2) seasoning defects due to warp, cup¬ 
ping, crook, and twisting; (3) sap stain and decay.* 



Figure 110. Ground plan of small mill provided with a dipping tank to 
prevent stain and with an incline to carry off mill refuse. The log deck is 
on the right. This mill is provided with an edger and a single cut-off 

saw to trim lengths. Courtesy C. J, Telford. 

The first two defects may be improved or minimized by proper 
methods of piling. Sap stain and decay may be prevented or 
minimized by hastening the process of drying or by chemical 
treatment, which is accomplished by dipping lumber, particu¬ 
larly the pines, yellow poplar, and sap gum, in a proper con¬ 
centration of chemicals. 

Kiln drying is not generally practiced among the small saw¬ 
mills, except in a few concentration yards (as described else¬ 
where) and in the South. 

GRADING METHODS t AND QUALITY OF PRODUCTS 

Many small sawmills sell the entire lumber product on a mill- 
run basis, that is, at a flat price for the average run of lumber. 
Others may sell it on the basis of No. 1 common and better, 

*For further discussion regarding seasoning practices, see Chapter III. 

t For over-all description of grades, grade output, etc., see Chapter V. 
This brief statement applies only to the small sawmill. 
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especially in the hardwood trade. Some of the more successful 
mill owners “saw to bill”j that is, they saw to meet advance 
orders for special sizes to suit particular industries or local 
trade. Very little of the small-mill product goes directly to the 
retail yards except from the large concentration yards in the 
South as explained elsewhere. 

Most small-sawmill owners do not belong to the Manufacturers' 
Associations that determine grades and therefore do not have 
the benefit of adequate grading services. 

The average small sawmill does not produce the grade output 
found in the larger sawmills, because logs are generally of lower 
quality and in band mills the log is frequently turned on the 
carriage to get the best grades possible, whereas in the small 
circidar mills the log is not turned as easily or as frequently 
as in the big mills. 

Furthermore, there is not the careful separation of the various 
sizes and grades at the small sawmill that is generally found at 
the large mills. Lumber piles are frequently found with various 
sizes and even species in the same pile. This practice is not 
considered good. When the piles have completed their air¬ 
seasoning process and the lumber is loaded out on trucks or in 
carload lots, much of the lumber may be checked, stained, 
warped, or otherwise degraded because it has not been properly 
and adequately piled. Many buyers, therefi>re, are careful to 
have the product of small sawmills carefully graded before 
they accept it. 

The customary practice with many mills is to sell their entire 
product to wholesalers who regrade it and sometimes have it 
planed or remanufactured under the milling-in-transit regula¬ 
tions. Thus they offer u product on the market that is much 
superior to the lumber as produced and sold at the usual small 
sawmill. 

Some mills sell their No. 2 common and better product to 
wholesalers and attempt to sell the balance locally. Frequently 
the lowest grades are practically unsalable except in periods of 
strong tlemand and high prices. The lowest grades are sold for 
box lumber or sometimes for dunnage, that is, for the storing of 
cargo in large vessels, provided the small mills are favorably 
located near waterways or seaboard communities where large 
quantities of dunnage arc \ised. 
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METHODS OF SALE AND DISTRIBUTION 

The outlets for small-mill lumber are naturally classified into 
five principal divisions as follows. It is not to be understood 
that each mill turns out products for any one outlet exclusively. 

(1) Special industries. 

(2) Wholesalers. 

(3) Local farm consumption. 

(4) Local retail outlets. 

(5) Railroads (which buy cross ties). 

A recent study revealed that 54% of the operators in an 
eastern section shipped their lumber principally to industries. 
Especially hardwoods are shipped to industries. Near impor¬ 
tant industrial centers there is a large demand for lumber. For 
example, in one community in which the products of the industries 
include air-conditioning machinery, chemical products, shoes, 
steel, typewriters, automobile gears, agricultural implements, 
furniture, and tools, all of these industries consume large quan¬ 
tities of lumber, especially for blocking and packaging. Many 
sawmills saw logs into lumber to meet the specifications and 
requirements of local industries. Thus sawing to order consti¬ 
tutes the key-note of success for many of the operators. Fur¬ 
thermore, many industries that formerly secured their lumber 
requirements from distant mills are now accepting the species 
and sizes that are available from nearby sawmills. 

Many mills in the South are manufacturing products to serve 
local industries, especially the tobacco trade, shipyards, textile 
mills, steel plants, chemical plants, and other specialized indus¬ 
tries. If a mill is located near an industry specializing in handle 
stock, sporting goods, or agricultural implements, and the pro¬ 
duction is largely of ash, there is an excellent outlet for the 
product. Southern pine is used for many industries, especially 
for packing, crating, and boxing purposes. 

Wholesalers take the product of small mills in many parts of 
the country, especially the large concentration yards of the 
South. Wholesalers frequently finance small mills or purchase 
the entire product on a mill-run basis. Then they resort and 
grade the product and ship it to retail yards, industries, public 
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utilities, railroads, highway contractors, or other users. Fre¬ 
quently, sawmill men are so busily engaged with their local 
problems that they do not have time or sufficient experience to 
sell the product to best advantage. Therefore, they must depend 
upon tlie wholesaler to sell their output. Sometimes during de¬ 
pressed market conditions the mill owner finds it difficult to meet 
payrolls. A wholesaler may help him to do so, or otherwise 
in financing his operation, and for this assistance the whole¬ 
saler may buy the lumber product at a favorable price. 

In rural districts a large share of small-mill lumber may be sold 
locally, principally for barns, garages, and extensions and re¬ 
pairs of farm buildings. In some regions, the entire output of 
mills goes into these outlets. The entire output of farmer-owned 
and -operated mills may be used by the sawmill man himself or 
by his neighbors. Alany mill men sell locally, to industries, 
farmers, highway contractors, engineers, and others, and if the 
operator has proper planing facilities he may sell at least some 
of the product to local retail yards. These yards seldom buy 
hardwoods, but they do purchase Douglas fir, southern pine, 
ponderosa pine, hemlock, and some others, especially in rural 
districts and in communities not located on railroads. 

When the railroads arc active purchasers of cross ties and 
prices arc attractive, some mills put most of the entire output 
into cross tics and sometimes other forms of railroad mate¬ 


rials.* In many sections of the South and in the lower Alis- 
sissippi \Tilley states, many sawmills turn a larger portion of 
their logs into cross ties. There are also many small mills 
operating in the Rocky Alountain states, espeeiallj’’ in Colorado 
and Wyoming, where cross tics arc the lu'ineipal product. 


TRANSPORT.-VTION TO MARKET 

Trucks arc almost universally usetl to transport the product to 
market. Many large concentration mills in the South, however, 
ship their lumber by rail. Cross ties are generally trucked to a 
rail head or siding where they are inspected and accepted by an 
agent of the railroad company. Few of the small sawmills are 
located on railroati sidings, and many are, therefore, forced to use 

* The subject of cross tie inanufactuix? has been briefly treated later in 
this chapter. 
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trucks for delivery. Some mills are located on rivers or harbors 
and have facilities to ship their product by boat to market. 

The market outlet for most of these mills is within a distance 
of 200 miles, with the exception of the large concentration yards 
of southern pine. 

The motor truck is the cheapest, most convenient, and most 
effective carrier up to 40 to 55 miles. For very long distances 
railroads offer lower rates. High-value lumber is frequently 
trucked for distances as high as 300 miles. Long hauls are 
sometimes made possible by securing the return haul of some 
other commodity. For example, in Pennsylvania, West Virginia, 
and Kentucky, some mills ship mine props, mine timbers, mine 
ties, and other forest products to coal mines and have coal 
brought to them on the return haul. 

The average load of lumber for each motor truck in one 
region was 2,100 b.f. There is a wide variation, however, de¬ 
pending upon the size and capacity of the truck, the condition of 
the roads, the number of adverse grades, and the distances. 
Some trucks carry 10,000 b.f. There is an almost universal tend¬ 
ency to overload trucks, thus decreasing their life in service and 
causing an excessive repair expense. Many operators use over¬ 
sized axles, wheels, tires, and brakes. Sometimes 5 or 6 tons 
of lumber are loaded on a 1%-ton truck. 

The average rate for motor-truck shipments of lumber is 
about 28 to 30 cents per thousand board feet per mile. Gener¬ 
ally, trucking rates become less for every mile over 30 miles 
and less than 55 miles. Beyond that distance, there is a tendency 
for hauling rates to become excessive. 

NEW TYPE OF SMALL SAWMILLS ON THE WEST COAST 

Within recent years, there has been a notable development 

of the small mill in the Northwest, to manufacture lumber from 

remote and rather inaccessible areas and parcels of forest not 

cut over by the larger operations. The rapid regrowth of Douglas 

fir. West Coast hemlock, and other Pacific Coast woods have also 

induced the installation and operation of many small mills in 
this region. 

In this part of the country a mill cutting 50,000 b.f. per day 
is regarded as a small mill. In recent years, more than 20% 
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of the total Northwest lumber production has come from these 
smaller mills. 

Several types of portable sawmills have been manufactured to 
meet the unusual conditions of large timber at low manufacturing 
costs. Because of their lower overhead charges and portability, 
lumber can be produced in these small mills at lower cost than 
at the big mills. Labor costs have advanced very definitely, and 
a large part of the cost of lumber manufacture is, of course, 
devoted to wages. 

Another advantage of the installation of these mills is the 
lowered transportation charges. Usually, sawmills incur heavy 
expenses for log transportation to market or destination. How¬ 
ever, if part of the lumber-manufacturing operation is done in 
or near the forest at one of these smaller mills, and then the re¬ 
manufacturing operations, particularly planing and kiln drying, 
are done at a stationary mill, cn route to destination, the milling- 
in-transit rate applies and thus cost of production may be 
reduced. 

Trees S' or more in diameter may be cut at these small mills, 
which are sometimes known as *‘jecp” sawmills. On some areas 
previously logged by large operators, small sawmills are known 
to secure (salvage) about 10,000 b.f. of logs per acre. This 
method fits in with good forestry practices because natural re¬ 
seeding usually follows clearcutting and the forest is renewed. 
This practice may also reduce the fire hazard, which is very 
extreme in the Northwest. 

These mills commonly manufacture timber sizes up to 
24" X 24". 

Until the great volume of virgin timber found in huge quan¬ 
tities in the Pacific Northwest is cut, it is likely that the larger 
sawmills commonly found there will continue. However, more 
and more lumber is being cut at these small mills. 

One type of small mill consists of an all-steel unit that is all 
electrically operated. The main carriage frame is only Kf wide 
and 40' long and thus designed to conform to all highway regula¬ 
tions when the mill is moved from one location to another. Be¬ 
cause of the improved highways, the cost of transporting these 
mills has been greatly lowered. An axle and wheels are installed 
at one end of the main frame, indeviendent steel frames hold 
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resawing equipment and are easily unbolted, a tow truck is hooked 
to the mill, and the unit can be moved wherever a large truck 
can go. The average moving time required is about a week. 
Usually 20' logs can be sawed on these mills and sometimes 24' 
lengths. About 16 men are generally required to operate one 
of these new tyoes. Employees are housed in portable trailers 
which accompany the mill when its location is changed. Gen¬ 
erally a stand of 5 million b.f., enough for about 100 days 
operation, is considered sufficient for a change in location. The 
cost of mill installation per thousand board feet, as well as the 
cost of lumber production per thousand board feet, is much lower 
with this type of mill than with the large mills cutting from 
100,000 b.f. to 1 million b.f. per day. 

CROSS-TIE MILLS 

Nearly all small mills produce cross ties. When the railroads 
are active purchasers of cross ties, many mills devote most of 
their attention to producing this type of product. There are 
many small mills that are, in effect, cross-tie mills, in Missouri, 
Arkansas, Tennessee, and other sections. In Colorado most of 
the sawmills are small mills and the principal product is cross 
ties. Many small mills are active in producing cross ties from 
lodgepole pine, Douglas fir, and ponderosa pine in Wyoming, 
Idaho, Utah, and Montana. 

Cross ties formerly were largely hewed, but because of the 
greater efficiency of sawing and the demand of preservative 
plants for sawed ties, a much larger percentage is being pro¬ 
duced from sawmills. Many of the large sawmills also put heart 
centers into cross ties. 

Even in normal times from 10^^ to 50% of the total product 
of many small sawmills consists of cross ties. In other mills 
they are a secondary or supplementary product. Often ties 
are sawed from knotty and defective logs and from top logs. 
According to various railroad specifications knots are admitted 
provided that they are sound. In this way, this product con¬ 
tributes to the more efficient utilization of our forests. 

In some sections of the country many trees sufficiently large 
to produce one small cross tie are cut; as a result too many small 
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trees are cut and the forests are prevented from continuing to 
grow at a favorable rate during the most productive years. 

Specifications of cross tics generally call for 8' and 
lengths, and so many logs are cut 16' and 17' long for cross-tie 
purposes. Some arc required 9' long. The usual dimensions in 
cross section are 6" X 6", 6" X 7", 6" X 8", 7" X 8", and 
7" X 9". The last size is generally required by the railroads 
of heavy traffic. Some ties are sawed only top and bottom, but 
tics sawed on 4 sides are being produced in greater quantities. 

Mills producing cross ties saw tie sidings as a supplementary 
product. As these come from just inside the bark, they are gen¬ 
erally of high-quality lumber. Because of their short lengths, 
they are suitable only for limited purposes. However, an 
excellent market generally exists for tie sidings especially in in¬ 
dustrial plants. 

In addition to railroad cross ties, these mills also produce large 
quantities of industrial ties, mine ties, and timber sizes used for 
construction, mine timbers, and similar purposes. 

Some of the small sawmills saw from 175 to 315 ties per day; 
an average production in an efficiently operated sawmill is 273 
tics per day. Some of the larger mills operated by 7 to 8 men 
produce up to 600 ties per day. If 300 ties are produced from 
8' logs in a 10-hour shift, there must be power sufficient to cut 
an 8" line in 7 seconds. Circular saws may make up to 600 
r.p.m., but when sawing through the log, this speed may be 
reduced to 400 r.p.m. or 460 r.p.m. Steam power is sometimes 
l^referred for cross-tie production because the saw is likely to 
slow down less in cutting wide and thick material with this 
kind of power. 

A common practice among mills is to saw the heart centers and 
low-gratle logs into cross ties and put the better grades of logs 
into lumber. 


SAWDUST CARRIERS AND BLOWERS 

Sawdust carriers or conveyors are standard equipment found 
in nearly all of the better-organized mills. These conveyors are 
attached to the husk by stool hangers, which are quickly re- 
mo\ed when the mill Uication is changed. Double gearing is 
placed in a dust-tight housing, and the carrier is powered by a 



CONCENTRATION YARDS 


247 


straight belt from the mandrel, which can be readily changed 
for right- and left-hand mills. The carrier proper is composed 
of a delivery or endless chain suspended from an overhead shaft 
on one hand and from the beveled gearing on the other. On 
the chain are fastened one-piece scrapers that carry the sawdust 
from under the husk and up the trough to the sawdust pile. 
This chain is generally separate from the conveyor carrying 
slabs, edgings, and other waste pieces to what is generally 
called a slab pile. Slabs cut up into stove lengths are generally 
sold locally for fuelwood, whereas the sawdust is sold to re¬ 
frigerating plants and ice houses and for floor covering, pack¬ 
ing, and many other purposes. 

A few of the larger and better organized mills have sawdust 

blowers. These are constructed on a centrifugal principle and 

the blower is attached directly to the underside of the husk. It 

is powered directly from the mandrel by belt. The speed of 

the blower fan is generally from 1,200 r.p.m. to 1,500 r.p.m., 

according to the distance the sawdust is to be delivered to 
the pile. 

CONCENTRATION YARDS 

Notably in the South and to a limited extent in other sections 
of the country there has been an important development of 
concentration yards. There may be small sawmills located in 
these yards, but the principal function is to purchase the rough 
lumber product, largely southern pine, from 4 to as many as 30 
mills; after seasoning, the boards are surfaced and shipped to the 
market in carload quantities. Most small mills do not have 
facilities for planing lumber. Therefore, the principal function 
of these yards is to provide these services so that the product 
may successfully compete with that of the large sawmills. 

Probably 60% to 80% of the entire lumber production of 
the South comes from small sawmills. The product of many of 
these mills is not in a condition to meet the competition in the 
great consuming markets of the central and northeastern states. 
To offset this disadvantage large concentration yards, each of 
which may handle from 3 million b.f. to 6 million b.f. per annum, 
are equipped with machinery and facilities to edge, trim, plane,' 
and sometimes kiln dry lumber properly. These concentration 



248 


THE SMALL SAWMILL 


yards produce very large quantities of 2" dimension; roofers 
(ISTo. 2 common boards) used for sheathing, roof boards, and 
subflooring; and many patterns used for siding, flooring, ceiling, 
and partition. 

The owners of concentration yards may have a financial inter¬ 
est in or completely own some or all of the small sawmills that 



Fkjuuk 111. Small mills frequently start production when lumber prices 
arc attractive. This is a 3-mau mill which cim readily be moved about 
for ns small a volume as 50,000 b.f. Requiring no protection from the 
weather such a mill can be set up quickly. They usually are not properly 
aligned to saw accurate lumber. In the South the products of 20 or 
more small sawmills may be shipped green to large concentn\tion yauls, 
which plane the product so that it may compete better with lumber s^xwed 
at largo sawmills. Large siiwmills generally receive from $1 to S2 more per 

thousaiul boaril feet than small s:\wmills. 

supply the lumber product to the concentration yards. They 
are also well established financially, and if they do not actually 
own the yards they jiroyidc the necessary financing to seycral 
of the small sawmills. 

Concentration yaials sell their lumber generally through whole¬ 
salers, but tliey may also sell it directly to retail yards, the 
industrial trade, railroads, contractors, and other usd's interested 
in the end product. 
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RELATION TO PRACTICE OF FORESTRY 


The sawmill, large and small, is generally the principal means 
of converting standing timber into a profitable product. As 
lumber constitutes about 55% of all the commercial products 
of the forest, it is the principal means of converting the raw 
material into a useful product. Therefore, there is a very close 
relationship between the sawmill industry and forestry. In fact, 
they are inseparable. 

The small sawmill may be used as a detriment or an advan¬ 
tage in the practice of forestry. Among detrimental practices 
are: 


(1) The indiscriminate cutting of trees without regard to rate 
of growth, size, quality, or the future condition of the stand. 


(2) The careless and unnecessary cutting of high stumps. 

(3) The incomplete utilization of the entire tree trunk, par¬ 
ticularly in utilization of top logs or tops above the mer¬ 
chantable size taken, and unnecessarily large allowances for 
cutting log lengths. 


(4) The cutting of young and vigorously growing trees of the 
better qualities and form, or the complete elimination of the stand 
for small sizes such as 2" X 4" dimension, cross ties, and other 
small sawed products. Frequently, such small trees are cut 
that the cost of logging and sawing is greater than the value 
of the product. Generally, the larger the log, the cheaper is the 
sawing and logging per thousand board feet and the greater is 
the proportion of high-value grades. 

It has been demonstrated that the cutting of trees of very small 
diameters is not profitable. They should be left to grow to larger 
sizes before cutting. The constant cutting of the better species 
and the better trees has often resulted in a gradual deterioration 
of the quality of many of the farm woodlands and other small 
stands throughout the northeastern, southern, and central states. 

When the sawmill operator owns timber, he is usually inter¬ 
ested in the continued growth of the stand and very often prac¬ 
tices good forestry. However, when the operator purchases logs, 
the farmer or other timber owner is often anxious to get the 
maximum cash returns from his standing timber and sacrifices 
the quality of the stand and its future opportunity for growth 
for immediate returns. 
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The many thousands of small sawmills found in all forest 
regions frequently offer the only opportunities for converting 
standing timber into profit, and under the leadership of forestry 
officials, federal, state, and local, much improvement has been 
made. However, there is considerable opportunity for improve¬ 
ment in the future. Various aspects of selective logging have 
been introduced that call for cutting only the larger trees from a 
stand. In many hardwood sections, only trees 15" in d.b.h. and 
up are marked for cutting. In the South, trees less than 12 
d.b.h. arc not ordinarily profitable to cut for lumber, either for 
current demands of the market or from the viewpoint of future 

forest management. 



CHAPTER VII 


SIZES AND PRICE RELATIONSHIPS 

EARLY DEVELOPMENT IN SIZES 

Throughout the early stages of development of the American 
lumber industry there was a total lack of uniformity in the 
rough and finished sizes of lumber and timbers. Each mill set 
its head blocks to suit its own particular trade and favored 
customers. In some mills 1' lumber was cut full to dress down 
to 1". In others lumber was cut green, 1' full, and dressed 
on one side to or on two sides to somewhat less. If a buyer 
purchased lumber from two different mills he was often unable to 
match lumber either in the rough or in the finished sizes. 

This practice naturally resulted in considerable confusion, 
much of which was obviated by the adoption by the individual 
manufacturers* associations, during the period of 1890 to 1900, 
of standard sizes of lumber and timber in both rough and dressed 
condition. In recent years much progress has been made in 
uniform grades, sizes, and specifications of all softwood lumber * 
by the United States Department of Commerce in cooperation 
with manufacturers, wholesalers, retailers, and organizations rep¬ 
resenting the public or consumer. 

With the expansion of the lumber industry to all sections of 
this country, it was found that the limitations of size in both 
height and diameter of the trees (except on the West Coast 
where large trees are available) had an important influence upon 
the possibilities of manufacture. This factor combined with 
economic considerations or the demands of the market very 
largely controlled the shapes and form of the product that could 
be merchandised with the greatest efficiency and at the same 
time best serve the American consumer. 

* See Lumber: American Lumber Standards for Softwood Lumber, U. S. 
Department of Commerce, Washington, D. C., 1940. 
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ROUGH AND FINISHED SIZES 


LENGTHS 

Hardwood is cut to the following lengths: 4', 5', 6', 7', 8', 9', 
10', 11', 12', 13', 14', 15', and 16', in odd and even lengths. How¬ 
ever, not over 15% of odd lengths are admitted in any grade, 
and in the best grade, namely firsts and seconds, only lengths of 
8' to 16' are admitted, with not over 20% under 12' and not over 
10% of 8' and 9' lengths. 

Softwood lengths, on the other hand, are cut customarily only 
in multiples of 2', beginning at 4' or higher, except for the export 
trade in wliicli odd as well as even lengths are accepted. The 
principal lengths are 14' and 16' in most species, but lengths of 
10' and up are commonly marketed. On the West Coast, random 
lengtlis are considered to be from 6' to 20'. Except in Douglas 
fir and some other woods produced west of the Cascade Moun¬ 
tains, logs arc generally cut from 10' to 16' long with as many 
of the longer lengths as possible. In all softwoods, logs intended 
for timbers and some intended for dimension are cut longer than 
16'. Flooring and sometimes other end-matched lumber are gen¬ 
erally sokl in short lengths in odd and even feet. 

In the Douglas fir region, about 50% of the logs are brought 
to the sawmills by log booms in Sound, harbor, and river water¬ 
courses and about 50% by rail and truck. As freight rates on 
logs arc high and less than carload rates unreasonably high, 
most of the railroad cars are loaded to capacity, and a large 
percentage of Douglas fir and other West Coast logs produced 
on the same operations arc cut in 36' and 40' lengths, mainly be¬ 
cause the mills are most economically supplied with maximum 
carload lots, and with modern logging machinery a 40' log can 
be handled in the woods and loaded and hauled on cars more 
cheaply jicr thousand board feet than a shorter log.* 

The percentage of logs of each length produced on the average 
Douglas fir operation is approximately as follows: 

* In atMition to reasons of lower logging costs and log transportation fac- 
tor.'». the **long-log” operators in the Douglas lir region must bring in long 
lengths which can be used full length or cross cut to other lengths most 
tlcsirable in the trade. 
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40' 

lengths 

60% 

36' 


15 

32' 


10 

24'' 



26' 



30' 

k 

15 

34' 



38'. 




Total 

100% 


Douglas fir can be obtained in timber sizes as large as 36" X 
36" X 100' but in limited quantity. In southern pine, sizes 
over 16" X 16" X 45' are exceptional. The limitations of all 
but the very largest virgin trees do not permit of cutting sizes 
larger than this. The demand for large timbers on the markets 
is relatively small. They are used principally for ship and barge 

keels, boom logs, special mill construction, cranes, and derrick 
poles. 

In the other woods, such as other eastern softwoods, hard¬ 
woods, and cypress, it is exceptional to purchase lumber in 
lengths more than 16', and orders calling for random lengths, 

10' to 16', are much preferred to those calling for specified 
lengths. 

In marketing southern pine it is customary to charge $1 or 
more per thousand board feet for every two feet over 20' long. 
Southern pine and Douglas fir timbers are sometimes sold, espe¬ 
cially in the export trade, by the cubic average, that is, the 
actual cubic foot contents of the average piece. For example, 
a timber 12" X*12" X 30' contains 30 cu. ft. and is said in the 
trade to be 30 cubic average. As smaller sizes are cut, greater 
lengths must be produced to bring up the average to a stated 
amount. A cubic average of 35 is considered large in southern 
pine, and a cubic average of less than 25 is seldom found. 

WIDTHS 

Hardwoods are generally sold 3" and up in width and soft¬ 
woods 4" and up. Both odd and even widths are accepted in 
the hardwood trade, whereas only even widths above 4" are 
generally acceptable in the domestic softwood trade. In the 
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export trade both odd and even widths are acceptable. In the 
softwood trade widths are generally 6" or more (except in floor¬ 
ing). Widths of less than 8" are called strips. If average 
widths of 9" or more arc called for on orders, there is generally 
an added price, except in lumber originating in large trees, such 
as the western pines, redwood, Douglas fir, and western hem¬ 
lock, from which wide boards are readily obtained. 

In cypress, red and sap gum, and yellow poplar, it is possible 
to secure widths up to 16" to 20" or more, but when these are 
demanded in the highest grade, a proportionately high price is 
charged. Very wide widths are easily obtainable in redwood, 
sugar pine, and ponderosa i^ine, but tliere is relatively little de¬ 
mand for them except for drain boards. 

Prices of lumber are very often in direct proportion to width 
above a certain stated size, which varies with eacli species. Nar¬ 
row widths in Douglas fir and some other large West Coast 
woods arc often more expensive than wider ones, on account 
of the loss of wood and expense in manufacture. 

Sizes of dressed widtli are shown below in connection with 

dressed thicknesses. 


THICKNESSES 

The standard thicknesses of softwoods in the rough are as 
follows: Kt", on up to the 

limitations for timbers in each species. Special orders in the 
rough may call for '/V' thicknesses. 

The stantiard thicknesses of hardwood lumber are shown be¬ 
low. A fuller description is given regarding the cutting of rough 
stock in Chapter V. 

There is now general uniformity in the thicknesses of % 
boarils dressed to flooring, ceiling, finish, and other sizes as a 
residt of a custom grailually developetl in the handling of dif¬ 
ferent species to conform to market demands. It is the practice 
to saw 54 southern pine boarils to a sufficient thickness for 
dressing to at least after seasoning. A number of mills 

regularly ]'>lan to saw rough lumber to a thickness that will 
enable dressing to after seasoning. 
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SIZE STANDARDS* 

Softwoods—Yard Lumber 

Standard Dressed Thicknesses—SIS or S2S. 

1" yard lumber, “% 2 ". 

1" industrial lumber, ^% 2 " (Wig"), 

2" yard dimension, Ws", 

2" industrial dimension, 1%". 

Standard Dressed Widths of Finish f (Selects)—SIE or S2E. 

3" widths, %" off. 

Widths 4" to 7", inclusive, W off. 

Widths 8" to 12", inclusive, off. 

Standard Dressed Widths of Strips, Boards, and Dimensions—SlE or 
S2E. 

Widths less than 8", %" off. 

Widths 8" to 12", inclusive, off. 

Lengths are generally in multiples of 1' or 2' up to 10' and in multiples 
of 2' for longer lengths as specified by individual association rules. 
End-matched lumber, such as flooring, may be specified as short as 1' 
lengths. 

Softwoods—Structural Lumber 

Joists and Planks 2" to 5" thick—SIS or S2S, SlE or S2E. 

4" to 7" wide, %" off. 

8" or more wide, off. 

Beams and Stringers—SIS or S2S, SlE or S2E. 

5" X 8" and larger. 

W' off each way. 

Posts and Timbers—SIS or S2S, SlE or S2E. 

5" X 5" to 6" X 6", %" off. 

6 " X 6" and larger, W off. 

Standard lengths in this group are in multiples of 2'. 

Hardwoods 
Standard Thicknesses. 

and every W up to and includ¬ 
ing 

Standard Lengths and Widths. 

4' to and including 16' in odd and even lengths except that not more 

* For abbreviations, see the list at the end of Chapter I. 
t The standard widths for finish worked S4S in southern pine are the same 
as the standard widths of common strips and boards worked S4S. 
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than 50% of odd lengths will be admitted. Firsts and seconds grade 
sizes are 6" and ^^dder and 8' to 16' long. Other grades admit narrower 
and shorter boards. End matched flooring may be 1' and longer. 
Surfaced Thicknesses—S2S. 

off. 

off. 

-yni" off. 

to ^94", inclusive, off. 

Lumber surfaced SIS is subject to special contract. 

At the sawmills, except on the AVest Coast, sawyers often 
attempt to get the widest, longest, and thickest boards possible 
in the upper grades, especially in hardwoods. For each 
thickness above 14" boards there is a price differential of $2 to $8. 
For example, when firsts and seconds 14^^ quartered southern 
white oak was selling f.o.b. sawmill at S95 per thousand board 
feet,* %" lumber of the same grade was worth $103, $111, 

and $127. For plain firsts and seconds white oak, prices 

for *14", and %" were $62, $95, $100, and $120 re¬ 

spectively. 

There is also a wide price differential for the various grades 
of lumber, as shown by the following table, which illustrates 
why the sawyer attempts to secure the best value in other ways 
than by sawing the widest, thickest, and longest boards possible 
from each log. 

PRICE DIFFERENTIATE FOR VARIOUS GRADES OF ONE-INCH 

HARDWOOD BOARDS (PRE-WAR CONDITIONS) 


Species 


Grades 

^ _ __ 



Firsts 

No. 1 

No. 2 

No. S 


atid 

seconds 

common 

and 

selects or 
No. 1 

common 

common 

common 

Southern white oak—plain 

$62 

$38 

$32 

$15-$26 

Red gum—plain 

92 

47 

32 

16 

Yellow poplar—plain 

66 

43 

27-33 

16 

_ _ _ . ^ • 


♦ This and other prices were set by the Office of Price Administration in 
Washington. 
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From these figures, it is apparent that No. 2 and No. 3 com¬ 
mon boards are often produced at a loss; the profit, if any, 
must come from the upper grades. 



1* flooring 02S to 

2H"3'/a''4y4''5M6'' 



edge-beaded ceiling 



H''edge-beaded partition 



" X 6* drop siding 



rshiplap 02310%" 

Figure 112. Some representative standard-sized patterns for worked soft¬ 
wood lumber. All pieces except the drop siding show the various widths 

in which these patterns are made. 


It is generally less expensive to buy lumber in random lengths 
than in specified lengths. For example, at one time 1,000 b.f. of 
2" X 4" rough, green, Douglas fir No. 1 dimension sold f.o.b. 
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mill for $28.50 for random lengths from 6' to 20' long, whereas 
if all were specified as 16' lengths, the price f.o.b. mill was $29.50 
per thousand board feet. For specified lengths 12' long in B 
and better and C grades of Douglas fir an additional price of 
$2.00 i)er thousand board feet was charged; for specified lengths 
14' there is an additional charge of $3.00; for specified lengths 
16', 18', and 20', an additional price of $5.00 is charged. 

For ripping and resawing lumber, not on a diagonal or tapered, 
there is generally a charge of $2.50 per thousand board feet for 
2" X 4", and $1.50 per thousand board feet for 2" X 6" and 
wider. Thus buyers must be familiar with not only the quanti¬ 
tative but also the qualitative product of the log as well as the 
customary procedures in seasoning, surfacing, resawing, ripping, 
or otherwise handling lumber of random lengths and widths or 
specified lengths, thicknesses, and widths. 


RESAWING 

The practice of resawing *54", ^^nd other stock 

to thinner boards has given rise to considerable complications in 
the lumber industry. Resawed stock should yield 2 pieces 
%" in thickness, but with hardwoods there is generally a larger 
allowance for shrinkage and for resawing than with softwoods. 
Resawing often develops lower grades, graded as stock. 

The price of %" resawed stock is generally invoiced to the 
customer on a true basis, that is, the charges are arrived at in the 
following way: the freight and working charges are added to the 
price of the lumber at basing point; to this total 259^ of it is 
added and the whole is divided by 2. In theory, some companies 
resaw stock so that there will be two pieces of '*^04" thick¬ 
ness, but owing to the inaceuraey of manufacture and the loose¬ 
ness of the machinery there is always a slight variation. Usually 
the purehase specifications are fixed to suit the buyer’s require¬ 
ments. Crating lumber is often resawed and the grade is based 
on the quality before resawing. 


HARDWOOD DIMENSION 

ITardwt^od dimension includes small pieces, principally oak, 
yellow poidar, reel gum, maple, ash, hickory, birch, and beech, 
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used by manufacturers of furniture, toys, bobbins, shuttles, boxes, 
handles, washboards, woodenware, kitchen cabinets, musical in¬ 
struments, clocks, bookcases, etc. 

The principal sizes in use are 1" X 1", 1" X 1" X 2", 

1" X 21/^", 1" X 3", 1" X 4", 2" X 2", 2" X 3", 2" X 4"; inter¬ 
mediate sizes; and occasionally larger sizes up to 48" long. 
Clear grades are usually required. 

There has been a progressive improvement in the hardwood 
lumber industry, and hardwood dimension offers great advan¬ 
tages over regular hardwood board lumber, because manufac¬ 
turers of the finished product receive stock cut to sizes used 
by them. Therefore, waste is greatly reduced, the production 
of the finished article is made less expensive, considerable freight 
is saved in shipping defective lumber not used in the final article, 
and less space is required in the assembling plant. Further¬ 
more, conservation of our forests is furthered. 

Hardwood dimension is produced both from No. 1 common 
and from No. 2 common lumber at the sawmills, as well as from 
green slabs, edgings, and trimmed butts. The trimmed butts are 
generally resawed, ripped, edged, and trimmed to the desired 
finished size and then graded, sorted, and tallied before being 
placed under covered sheds for air seasoning. It generally 
requires from 4 to 5 months to dry oak to shipping-dry condi¬ 
tion and from 3 to 4 months for other hardwoods, depending 
chiefly upon the thickness. 

Many furniture and other woodworking factories are now 
ordering hardwood dimension stock in carload lots instead of 
ordering hardwood lumber in No. 1 and No. 2 common and re¬ 
working to suit their particular requirements. 


CHAPTER VIII 


MERCHANDISING, DISTRIBUTION, AND USE 

GENERAL 

The business of merchandising the products of our sawmills ia 
an enormous one in itself. As the centers of production are 
generally far removed from the great consuming markets, and 
as there are more than 30,000 separate and distinct manufacturing 
units competing with each other on these markets, the problems 
of moving lumber to the ultimate point of consumption, either 
directly or tiirough the medium of wholesaler, commission man, 
or retailer, are most intricate and complex. 

The prime factors that control the movement of lumber to its 
destination are: 

(1) The demands of the market for species having certain 
properties—such, for example, as for construction, car building, 
or packaging. 

(2) The price at point of delivery in competition with species 
used for similar purposes. 

(3) The cost of delivery from the manufacturing plant to 
destination. 

The conditions controlling prices at which mills can afford to 
sell their product vary greatly. Two mills similarly located, cut¬ 
ting the same kind of lumber, and having plants of the same size 
may differ widely in their eosts, and therefore in their selling 
prices. The factors that determine these selling prices from the 
viewpoint of the mill-owners are; 

(1) Cost of stumpage. 

(2) Overhead charges and financing program. 

(3) Time when funds are needed. 

(4) Efficiency of logging and manufacturing operations. 

(5) Degree of utilization and extent of refinement of the raw 
product. 
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(6) Selling and commission charges and general efficiency, to¬ 
gether with the alertness and effectiveness of the sales, credit, 
and traffic departments. 

In connection with the fifth point, the mill using the largest 
percentage of the contents of the standing trees does not always 
show the highest percentage of profit on the operation. 



Figure 113. Lumber consumption in the United States; the shaded areas 
of the squares indicate the proportion of the lumber consumed in a state 
that was cut in that state. This map shows that the important consuming 
sections are in the population and industrial centers of the Northeast and 

the north central states. California is an important consuming state. 

Sawmills located over 100 miles from the point of consumption 
must compete with small mills established near the same markets. 
Often producers located at a distance of 200 miles or more from 
the point of consumption must adjust their f.o.b. mill prices to fit 
the transportation charges, in order to compete on certain markets. 
For example, in the great consuming market of St. Louis, lumber 
shipped from nearby points in Missouri and Arkansas competes 
with lumber shipped in from Texas, Alabama, and Mississippi; 
in the hardwood markets of Buffalo, birch, beech, and maple from 
New York compete with the same species shipped from Wisconsin, 
Michigan, and Canada; oak shipped from Arkansas competes with 
oak from West Virginia and Tennessee, etc. 
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Lumber is distributed in carload lots of minimum weights fixed 
by the common carriers and the Interstate Commerce Commis¬ 
sion. The maximum carload lots are fixed by the individual car 
capacity as put into effect by the railroads and the Commission. 
The cost of shipping lumber in less than carload lots is so exces¬ 
sive as to be practically prohibitive. 

Dressed lumber, such as ceiling, flooring, kiln-dried stock, di¬ 
mension, and shed stock, and all upper grades requiring protection 
from the weather are shipped in box cars. Green lumber, espe¬ 
cially the pines and some hardwotids and excepting Douglas fir, 
either rough or dressed, when shipped in box cars during warm 
weather may arrive in a darkened (stained) and unsightly con¬ 
dition, even on relatively sliort hauls such as from points along 
the south Atlantic Coast to Philadelphia or Baltimore. 

Rough lumber and timbers, either rough or dressed, are usually 
shipped in gondola or flat cars. Alixed carloads are shipped in 
box cars. A much greater volume of lumber is now moved from 
the mills to market bv truck. 

V 

In the early pioneer days of the industry along the Atlantic 
Seaboard there were comparatively few mills, the daily output 
was small, the location was close to the market, and the raw mate¬ 
rial in the form of logs and standing timber was abundant and 
of good size and quality. Lumber was consequently cheap, and 
the demand was only for clear boards of the highest grades. Such 
boards naturally involved a tremendous waste and loss of wood 
in the form of medium ami lower grades, which were often un¬ 
salable. 

There was little competition in those days, and lumber distri¬ 
bution was a simple process. With the cutting of the accessible 
forests, however, ami the removal of the sources of supply to re¬ 
mote locations, freight charges were steadily increased. With the 
growth of j^opulation and the building up of the great central agri¬ 
cultural regions, northern white pine because scarce and more ex¬ 
pensive and was forced into competition with the cheaper southern 
pine from the South and, still later, with the western pines (which 
include Idaho white pine, a genuine white pine), Douglas fir, West 
Coast hemlock, and other species from the western states. 

Now the severest competition exists in all the lumber markets 
of tlie ctnmtry. In Chicago, in many ways the most important 
lumber market in the country, white pine, Douglas fir, West Coast 
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hemlock, western pines, southern pine, Canadian spruce, and east¬ 
ern hemlock compete with each other. In the Metropolitan Dis¬ 
trict in and around New York, all these species are constantly 
competing with each other, and spruce from Canada competes 
with spruce from Maine and West Virginia. Adirondack birch, 
beech, and maple compete with the same species from Canada, 
Wisconsin, and West Virginia. Douglas fir and West Coast hem¬ 
lock compete with eastern hemlock, southern pine, spruce, etc. 
Specialized woods, such as cypress, compete with redwood, white 
pine, and the three western pines for trim, finish, sash, doors, 
moulding, etc. Incidentally, there are more doors made from 
Douglas fir than from all other species combined. 

At first in the East the method of sale was direct, that is, the 
manufacturer sold almost entirely to the retail distributing yard. 
However, the removal of sawmills to great distances from the 
markets brought the wholesaler into existence. The increasing 
distance caused some distrust and suspicion, on account of the 
dissociation of the buyer from the seller. Mills sometimes shipped 
off-grade lumber, hoping its inferiority would not be detected at 
destination. Some buyers would make unjust claims against the 
lumber as received and even refuse to accept it from the railroad, 
claiming a price reduction on account of the presence of lower 
grades than those ordered, wrong measure, poor condition or ap¬ 
pearance, or other complaints, real or imaginary. 

To protect shipments to distant points, mills often preferred to 
sell through a wholesaler in whom they had confidence and who 
was located near the buyer. For the very same reason, the dealer 
often preferred to purchase from mill representatives, agents, or 
wholesalers located within easy reach by telephone or even by 
personal call. 

The unethical practices that occurred during the early days of 
the industry have been largely eliminated by the following means: 

(1) The establishment of reliable inspectors in principal mark¬ 
ets to settle disputes and claims. Reinspection is not generally 
required for more than 2Jo of shipments. 

(2) The activities of manufacturers’ associations to inspect 
stock properly as shipped. 

(3) The efforts of credit agencies to report concerns guilty of 
sharp practices promptly. 
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(4) The practice of inserting cards showing grade and count 
in each car shipped and that of grade marking each piece of 
lumber. 

In the early days of the industry, manufacturers often shipped 
their lumber “mill run” and green from the saw. Many did not 
even take a piece tally or grade or measure the lumber in any way. 
This in itself gave rise to some abuses. 

It is remarkable that with so much unconfirmed understand¬ 
ing and agreement, there arc relatively few credit losses and 
disagreements that are not readily adjusted. 


THE FUNCTION AND POSITION OF PRINCIPAL 

AGENCIES OF DISTRIBUTION 


Lumber passes through various channels in reaching the ulti¬ 
mate consumer. Although, theoretically, there is no economic 


function to be fulfilled by the so-called middleman in the general 
scheme of distribution, the very exigencies of lumber distribution 
seem to demand his services. 

Lumber is a heavy, bulky commodity, and a considerable period 
generally elapses between the time of logging and manufacture 
and that of ultimate use after seasoning, handling, and transpor¬ 
tation. Thus considerable financing is required in carrying the 
burdens in tlic interim. Sawmills have their own limitations of 
manufacture. The forests that jiroducc the raw materials for 
these mills vary from district to district. The consumer is gen¬ 
erally far removed from the mill and consequently does not 
understand the problems and delays of manufacture and ship¬ 
ment. The manufacturers, on the other hand, do not always 
understand the particular ilcmands of each local market, as these 


vary from region to region and from city to city. The gap must 
be bridged in some way. 

Local customs and tratlitions are exceedingly important in the 
distribution of lumber. The barrier of custom is one of the most 
tlifficult problems with which the lumber business has to contend 
and contributes in a very material way to the wastage and misuse 
of the products ot the torest. The public needs education regard¬ 
ing many technical aspects of lumber and its economic use. 

1 ho lu'incipal agencies of distributiiui, aside from transporta¬ 
tion and trailic. which are treated elsewhere, are as follows. 
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THE MANUFACTURER AND MANUFACTURERS’ AGENCIES 

In the early days of the industry there was no difficulty expe¬ 
rienced in selling at the mill, since the markets were at no great 
distance and the lumber buyers came to the sawmill. The centers 
of pfoduction and consumption were in close proximity, the buyer 
and seller readily understood the problems and the peculiarities 
of each other’s business, and few misunderstandings arose. With 
the increasing intricacy of the business of distribution, the en¬ 
largement of the producing units, and the removal of the source 
of supplies to great distances from the markets, new methods of 

bringing the producer and consumer together supplanted the 
former ones. 

Now, about 65 per cent of our total lumber production is manu¬ 
factured in a comparatively small number of large mills. Only 
a few of these are able to maintain large, adequate, and extensive 
selling organizations to move their products directly to the retail 
yards, railroads, factories, contractors, and other consumers. 

Manufacturers now have stated terms of payment and ship¬ 
ment, from which they do not often deviate. Large manufac¬ 
turers, moreover, on account of the costs of their product, its un¬ 
usually careful manufacture, and the high reputation established 
over a period of years, often secure from $1 to $2 more per thou¬ 
sand board feet for their lumber than the smaller mills. 

The lumber manufacturer is primarily interested in the f.o.b. 
prices at his mill and not so much in the price obtained in distant 
markets. Selling organizations are generally expensive except 
with mills with large volume production. It may cost from $0.80 
to $3.00 per thousand board feet to maintain them, although the 
cost of selling through a wholesaler may be even higher. Some¬ 
times manufacturers find it more expensive to maintain a sales 
organization than to distribute their product through wholesalers 
who, because of their location, lower overhead, and knowledge of 
the producing and consuming problems, can handle the business 
more economically. Nevertheless, several of the largest manu¬ 
facturers maintain sales ofiHces in the principal cities, and their 
sales representatives sell on a salary or commission basis or 
both. Others have only sales managers at the sawmills, who mail 
circulars, stock sheets, etc., to the trade and, by means of ad¬ 
vertising through trade journals, popular magazines, or local 
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media, keep their product before that section of the lumber¬ 
buying public to which they particularly appeal, whether it is the 
retailers, the wholesalers, or the consumers. The manufacturer 
often grants exclusive selling rights in a given territory to an 
agent or wholesaler, wlio, however, may sell the same woods, as 
well as competing species, for other mills. 

Some mills sell only to wholesalers at distant markets or to 
local buyers representing wholesalers. Other mills find an agree¬ 
able combination of both manufacturing and wholesaling, that is, 
selling the product of their own as well as of nearby mills from 
whom they buy through one central wholesale organization. 

Some of the largest manufacturing organizations in southern 
pine, Douglas fir, and white pine maintain line yards, particularly 
in the Middle West, and in this way sell directly to the consumer, 
eliminating the wholesaler and competing with local retailers. 
In one year, of 150 line-yard companies operating in Minnesota 
and the Dakotas, 50 had headquarters in Minneapolis. Fre¬ 
quently, single companies own and operate from 30 to 50 line 
yards, and some individual companies own as many as 100. 

Sawmills also sell directly to large industrial enterprises, con¬ 
tractors having large construction operations, and other prominent 
buyers, such as railroads, oil companies, and mine owners. 


THE WHOLESALER* 

As a result of the conditions described, the wholesaler has come 
prominently into the industry. Probably about 407e to 50^o of 
all softwood lumber is distributed through wholesale lumbermen, 
and a somewhat larger percentage of hardwood lumber. Hard¬ 
woods have been principally distributed in this way for many 


* According to Sid L. Darling, Secretary-Manager of the National 
American Wholesale Lumber Association of Now York, prospective mem¬ 
bers of the association must fxiltill the following definition of a whole¬ 
saler: “A wholesaler is a person lOO'^^r of whose business is the active and 
continuous buying of lumber aixd timber prodvicts and the reselling and 
distrilmting of the saiil products to the wholesale trade, who maintains a 
sales organization for this purpose, who assumes credit risks tuid such other 
obligations as are incident to the trans]>ortatiou and distribution of the 
saiil products, and whose sxxlos in dollars to the wholesjxle tnxde are at 
least to others than his ownei's, stockholders, partners, affiliated firms, 

subsidiaries, or any others with whom he has a direct or indirect financial 
interest.” 
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years, but it is only since 1920 that the wholesaler has entered so 
prominently into the distribution of softwoods. 

The wholesaler depends largely for his success upon his knowl¬ 
edge of the sources of supply and his ability to develop business. 
He is familiar with the character and uses of lumber, its distribu¬ 
tion, and the traffic problems connected therewith. Every car¬ 
load of lumber sold by the wholesaler competes with similar 
lumber, sold by a manufacturer, as both manufacturer and whole- 
. saler are competing constantly for the same business. The 
wholesaler must know intimately the methods and problems of 
lumber manufacture, the grading and inspection of the product, 
the customs and usages of the trade, traffic rules and regulations, 
freight rates, and the requirements of the buyer together with his 
financial limitations. With rapid price fluctuations, he must an¬ 
ticipate the market trends in so far as possible, and he must keep 
in constant touch with the producing and consuming centers. 

Sometimes he limits his operations to one kind of wood; some¬ 
times he handles hardwoods or northern hardwoods alone; on the 
other hand, he may handle a group of similar species such as 
northern white pine, sugar pine, ponderosa pine, and western white 
pine. Many wholesalers represent different species of lumber 
that are not competitive. Occasionally, the wholesaler may 
handle all domestic species of lumber and various other forest 
products, such as cross ties, plywood, shingles, millwork, piling, 
etc., in addition, thus using the same time and traveling expense 
to serve the needs of the customer in several species and items. 

There are two general types of wholesalers, as follows; 

(1) Some wholesalers have large wholesale yards located at 
some point between the mills and markets, where they assemble, 
grade, dress, season, kiln dry, or otherwise handle the lumber. 
In the East and South, they sometimes buy mill-run lumber at a 
stated price and regrade and distribute it. They may be finan¬ 
cially interested in companies that control the output of one or 
several small mills. 

Prominent examples of this type are located at Buffalo, Tona- 
wanda, Memphis, Nashville, Cincinnati, Chicago, St. Louis, Cairo, 
Minneapolis, and Norfolk. Albany, New York was the first great 
center of this type. Yards of this kind are very successful in 
Southern California and are now located on the Atlantic Coast 
for the handling and distribution of West Coast woods. 
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This type of wholesaling involves expensive handling, including 
unloading, storage, and loading costs, two freight rates instead 
of one tlirough freight rate, and heavy taxes, overhead, insurance, 
etc. One great advantage is in having stocks available at or near 
the points of consumption for quick delivery and use. 

(2) The other type of wholesaler carries no stock, has no yard, 
and seldom sees the product that he buys and sells. He may 
have one or more buying offices in the producing regions in which 
he is interested. He knows the conditions at these sawmills inti- • 
matclv—the size and kind of their stocks and the requirements 
of his customers with reference to them—and often assists both 
the mill operator and the buyer financially by extending favorable 
terms. This feature is exceedingly important, as large manu¬ 
facturers seldom deviate from their terms, and a favorable-terms 
clause will often be the deciding issue with the buyer, rather than 
tlie price of the stock delivered at his plant or yard. ]\Ioreovcr, 
the wholesaler may assist the manufacturer financially over a 
difficult perioil and consequently be able to purchase his lumber 
at a price which permits him to compete with other manufac¬ 
turers. 

Tliis type of wholesaler generally invests comparatively little 
capital in the business, but he gives service by inspecting and giv¬ 
ing the buyer tlie car number, the time of shipment, and data 
about grades and conditions, which the manufacturer at some dis¬ 
tant point is less readily able or willing to give him. 

Some wholesalers restrict their business to retailers, whereas 
others solicit railroads, contractors, ind\istrial plants, ship-build¬ 
ing concerns, building operators, furniture factories, etc. Retail¬ 
ers generally have refused to ]uirchase from wholesalers, or manu¬ 
facturers, who try to sell directly to their customers, although 
they usually concede the jiropriety of the wholesaler’s selling di¬ 
rectly to railroads, ship-building concerns, and larger industries. 

Wholesalers may buy up stocks in advance of sales and hold 
them for a rise in prices, or they may sell in advance of their 
purchases. The latter ]iractice is going out. They keep in con¬ 
stant touch with the mill stocks and otYerings and know’ at what 
prices lumber may be purchased. As soon as their sales contract 
is consumated, they proceed to cover their ordei'S to best advan¬ 
tage. They may have up to 50 mills with which they keep in 
close touch, and they know where surplus stocks of given sises 
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and grades are available. By means of cash payments they can 
frequently buy surplus stocks from small mills in the South and 
East at some concession in price. Wholesalers’ offices are in re¬ 
ceipt of frequent offerings from manufacturers in the form of 
stock sheets. 

Wholesalers must be expert in traffic matters, particularly 
freight rates, routing, etc. As mills are chiefly interested in f.o.b. 
prices and buyers in delivered prices, the wholesaler must recon¬ 
cile the two to his own advantage. 

Some wholesalers are interested in both mills and retail distri¬ 
buting yards and therefore occupy a favorable relation to both 
branches of the business. The wholesalers' profit on high-grade 
stocks is large, but the volume of such business is relatively small. 
On dimension sizes, roofers (No. 2 boards), and timbers he may 
secure a realization of $0.50 to $1.50 per thousand board feet, de¬ 
pending upon the volume of the order, the intensity of competi¬ 
tion, the terms, etc. On the better grades of softwoods and firsts 
and seconds in hardwoods he may secure a realization of $1 to $5 
per thousand, or even more. The usual wholesaler's commission 
has been 8% of the f.o.b. mill value. 

The wholesaler's ideal in conducting his business is to make 
purchases before a rising market and to sell at the beginning of a 
falling market or at the peak of price activity. 

the COMMISSION MAN 

The commission man sells purely on a commission basis and 
has no responsibility in the matter of shipment, delivery, or pay¬ 
ment of accounts. He may sell for either manufacturer or whole¬ 
saler. His commission varies from about $0.50 per thousand 
board feet on lower-priced and highly competitive lumber, such 
as roofers, small dimension, timbers, and common grades, up to $1 
or $2 per thousand board feet, or 5%, on high-grade hardwoods, 
flooring, finish, and the better grades of softwoods. 

The commission man occupies a very important place in the dis¬ 
tribution of lumber. His commission is usually paid upon ship¬ 
ment of the order, or at the end of the month to include several 
orders, although some firms pay half on the acceptance of the 
order and the balance on its final delivery and payment. The 
commission man or lumber broker handles a larger percentage of 
southern pine than the wholesaler. 
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THE RETAILER 

The retail lumber dealer is the ultimate distributor of lumber; 
it is estimated that 707^ to 807o of all lumber is distributed 
through the channels of the retail yards. They sell in both large 
and small lots and constitute the backbone of the marketing and 

distributing system. 

The retail lumber dealer is usually a very responsible, perma¬ 
nent, reliable, and active member of the community. Terms of 
payment are based upon the method with which he handles his ac¬ 
counts and high credit rating is dependent upon capital assets, 
liabilities, and his general conduct in meeting his obligations. 

The retail lumber business is heavily overcrowded. From the 
very nature of the business, the retailer must incur heavy costs 
for taxes, insurance, unloatling, piling, handling, and distributing 
of lumber. His storage and overhead charges are exceedingly 
high, and consequently the cost of doing business varies from 207 o 
to 307) purchase price. The cost of doing business in coun¬ 

try yards is generally higher than in city yards. 

The success of retail lumber dealers generally depends upon: 

(1) The location. 

(2) The energy, activity, and efhciency of the management. 

(3) The conditions of terms and prices. 

(4) The atlvertising ami merchamlising. 

Practically all the Iniyors of lumber outside of sawmill centers 
purchase through the retail yards, except the larger industries, 
railroads, mines, and shipbuilding and construction companies, 
which can alTortl to purchase in carload lots and have the neces¬ 
sary storage facilities. 


OFFICE PRACTICE 

Methods employed in the merchandising of lumber are becom¬ 
ing more and more uniform, particularly in the manufacturing 
ami retail divisions of the business; with the wholesaler, current 
business methods ami in*aetices vary considerably. The very na¬ 
ture of the wholesaler's business requires him to vary his methods 
of merchandising according to the kind of the mill from which 
he buvs and the retailers or industries to which he sells. 
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In general, the following is a brief summary of methods of 
procedure in merchandising. 

ORDERS 

Orders are always taken subject to the acceptance of the head 
oflBce, and written confirmation and acceptance of orders are 
always sent out with terms, specifications, etc., carefully checked. 
Copies of acceptance of orders are always mailed to the salesman, 
branch offices, and mills from the office of the manufacturer. 
From the office of the wholesaler all those involved in the transac¬ 
tion receive copies either of the original order with some ac¬ 
ceptance form marked on it, or of a formal acceptance. The 
specifications should cover the following items: 

(1) Species, grade, and condition of stock, whether green, air 
dried, kiln dried, or dried to a definite moisture content. 

(2) Items of each species and grade with number of pieces or 
board feet, size, length, etc. 

(3) Rough or dressed, with exact method of dressing, finished 
sizes, etc. 

(4) Destination with delivery railroad, siding, lighterage point, 
etc., plainly shown. 

(5) Terms and time of payment. 

(6) Grading rules, inspection certificates, or other rules cover¬ 
ing the shipment, and also methods of arbitration in case of dis¬ 
putes. 

(7) Other conditions, such as size of carload and method of 
loading. 

Orders are always taken subject to acts beyond the control of 
shippers, including fire, floods, accidents, labor disturbances, em¬ 
bargoes, changes in railroad regulations, acts of the Government, 
wars, etc., sometimes referred to as “forces majeures.” 

The general practice with manufacturers is to make their sales 
f.o.b. cars at destination points. If sold to wholesalers, cars may 
be sold f.o.b. originating points at sawmills, because the whole¬ 
salers may not want to reveal the names of their customers. 
Buyers prefer to make purchases on the basis of delivered prices, 
whether they buy from manufacturers or from wholesalers. 

The normal routine in handling orders in a manufacturing or 
wholesale office is approximately as follows: When orders are re- 
:ceived from salesmen, they go first to the credit department, 
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which records the credit limit that may be extended to each cus¬ 
tomer and examines the terms of payment and the amount of out¬ 
standing notes or other indebtedness. If the order is acceptable 
from a credit standpoint, it goes to the sales manager who ex¬ 
amines it for price, time of shipment, and other practical con¬ 
siderations. If lie accepts the order, it is given an order number 
by the order clerk who acknowledges it to the customer and sales¬ 
man. Eacli or<ler is identified by both the number and the name 
of the customer and copies of all correspondence, telegrams, tele¬ 
phone messages, acknowledgments, freight ladings, invoices, spec¬ 
ifications, etc., are filed together. The sales manager next places 
the order in the hands of the mill that is to ship the stock. 
AVholesale houses that maintain buying offices forward their orders 
to tlic lumber buyer, who then arranges to fill the order from 
stocks held and jilaces it with some mill after ascertaining the 
available quantities, the terms, the prices, and other conditions 
from several mills that arc in a position to quote on a favorable 
freight-rate basis. 

With the retailer, it is largely a (piestion of having the desired 
lumber in stock, as shown by his inventory. If sufficient time is 
available in whicli to deliver the lumber called for in the order, 
and his vard does not contain it. the retailer may order directly 
from the mill. An order often requires several weeks between 
the time it is placed and the time the stock is finally delivered 
at destination. By ortlering lumber directly from a mill, the re¬ 
tailer may deliver directly from car to place whore buyer wants 
the lumber aiul so save tlouble handling and storage charges. 
Loading and shipment have been greatly speeded up in recent 
years. 


SHIPMENTS 

Immediate shipment generally means within 2 days, and 
prompt shipment within 2 weeks, of the tlate of receiving an 
order. (>rders are usually sent airmail from wholesalers or sales 
representatives to the mills, I'sually the time of shipment is spe¬ 
cified on an order and is determined by the date on the bill of 
lading. Many mills endeavor to take orders to be shipped as 

soon as ready or at the convenience of the mill. Such orders, 

% 

however, are usually undesirable from the buyer’s point of view. 
As soon as a carload is ship]ied. the car number is sent to the 
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wholesaler or buyer, and the car is traced if long delay ensues. 
The bill of lading usually states who should be notified in addi¬ 
tion to the consignee. Shipments are generally sent freight 
collect. 

Although buyers would like the seller to specify time of de¬ 
livery, it is seldom if ever guaranteed, on account of the uncer¬ 
tainty of movement on the common carriers. The railroad is re¬ 
sponsible for breakage, loss, or damage of the lumber while in 



MGURE 114. Loading 2" dimension and 4" planks in a box car. Rough 
green timbers and cross ties are generally shipped in flat cars. Lumber, 
especially dressed stock, is always shipped in box cars, which protect it 

from weather, dust, smoke, and dirt. 


transit. If the buyer has a claim for loss or damage, the seller 

either stands the claim, or, under certain conditions he may call 

on the railroad for reimbursement. ^Vater shipments, coastwise, 

by inland waterways, or to foreign ports, are always insured by 
the shipper. 

INVOICES 

Invoices are mailed to the buyer as soon as the car is accepted 
by the railroad for shipment. Invoices should always state the 
terms and the freight rate and measure as shipped. A piece tally 
usually is a part of the invoice, giving the number of pieces, the 
size, and the length of each kind of lumber shipped. A car tally 
is frequently used and is found tacked inside the car door to be 
available on unloading. 

The freight agent at destination notifies the consignee of the 
arrival of the car, and the latter pays the freight and deducts 
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this charge from the invoice, forwarding the receipted freight 
bill to the manufacturer or wholesaler as evidence of actual 
freight paid. Sometimes a certified copy of the receipted freight 
bill is adduced instead of the original. 

TERMS or PAYMENT 

Manufacturers generally have stated terms, and orders are ac¬ 
cepted by the credit department only from concerns whose finan¬ 
cial rating is sufficiently high. 

Manufacturers* terms are usually as follows: 

(1) All prices arc based upon f.o.b. cars at destination, freight 
net cash to be paid by purchaser on arrival. 

(2) Payment must be made in cash net 60 days from date of 
shipment, or at a 2% discount on net amount of invoice after 
deducting freight if paid within 10 days from date of arrival of 
car. 

Freight allowances are only made on surrender of original or 
certified copy of receipted freight bill. Remittances must always 
be made free of charges, and exchange is usually charged to the 
buyer’s account if any is required. If accounts arc not paid at 
maturity they are subject to sight draft together with the cost of 
collection and interest. However, such customs vary with the 
laws of the different states and with i^rocodures followed in differ¬ 
ent regions. 

The wholesaler’s terms varv witli his financial condition, the 
character, financial standing, and needs of the buyer, and the 
terms under wliich he can purchase from mills. To facilitate his 
financing, he naturally prefers to secure his remittances before 
or as soon as he jiays the mill. The wholesaler is frequently will¬ 
ing and able to extend better terms to the retail yards and other 
buyers tlian the manufacturer, and he often takes trade accept¬ 
ances or notes from buyer instead of cash. Buyers in good finan¬ 
cial condition usually take advantage of the trade discount. 

For export shipments it is customary for the manufacturer to 
receive cash against documents upon delivery at port of loading. 
If an exiiorter is well acquainted with mills, more satisfactory 
terms are extencled, but sight draft attached to bill of lading is 
a common metliod of making payment. 
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SETTLEMENT OF CLAIMS 

Lumber is a commodity with many variable factors, such as 
condition, appearance, rate of growth, species, weight, tally or 
count, and grade. Disputes occasionally arise between the buyer 
and seller over observance of sales contracts. The principal 
sources of claims and disputes are (1) incomplete orders or orders 
lacking some of the essential details, such as time of shipment, 
grade, terms of payment, and specifications; (2) improperly exe¬ 
cuted orders; (3) insufficient count or tally on arrival; and (4) 
cancellation of orders. Probably most disputes arise over the 
question of grades. It has been a trade custom for many years to 
accept a shipment even if up to 5% of the total quantity is off 
grade. This is to provide a tolerance between the judgment of the 
two inspectors. Shipments are often above grade. 

Babson, the statistician, has said, “Business is good or bad ac¬ 
cording to the character of the people, the character of the em¬ 
ployers, the character of the merchants and jobbers, the character 
of us all,” 

As the wholesaler distributes about 50% of all lumber pro¬ 
duced, he is more interested in the question of claims than the 
manufacturer, retailer, or ultimate consumer is. He not only 
handles financial matters but is responsible for shipments between 
the mill and the purchaser. 

In the past, claims have been settled by compromise, by litiga¬ 
tion, or by arbitration. The usual procedure, however, in the 
matter of grades, which is the principal source of dispute, is to 
have a proper check made by a responsible, authorized lumber 
grader, employed either by one of the recognized associations, or 
by a local grader acceptable to both parties. The party respon¬ 
sible for the error, either buyer or seller, must pay compensation 

and expenses for the employment of this grader and must abide 
by his decision. 


CREDITS AND COLLECTIONS 
CREDIT INFORMATION 

The source of credit information most commonly used by the 
three great branches of the industry is the Red Book issued by the 
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National Lumber Manufacturers’ Credit Corporation of Chicago 
and designefi particularly to meet the needs of the manufacturer 
by giving the credit ratings and standing of practically all buyers 
of lumber throughout the country, including retail yards, fac¬ 
tories, contractors, and individual plants. 

All branches of the lumber industry, including the manufac¬ 
turer, wholesaler, and retailer, also use the well-known source of 
credit information regarding the standing, both financial and 
moral, as well as the legal responsibilities of both buyer and 

seller, namely Dun and Bradstreet’s. 

In addition to the above sources of credit information, the local 
banks, customers, and associations such as the manufacturers , 
wholesalers’, and retailers’ associations arc constantly used as im¬ 
portant and reliable sources of credit information. 

DETERMINATION OF RATINGS 

Opinions vary considerably regarding the rating of individuals, 
corporations, and unincorporated companies. A concern may be 
a small one, but if its past history, local reputation for doing 
an iionorable business, and method of meeting its obligations have 
been above reproacli, it is entitled to highest consideration in a 
proper determination of its credit standing. 

On the whole, lunvever, the following factors determine to a 
very large degree the ratings ot organizations with which the 

various branches of industry do business. 

Capital. The amount of stock paid in by an organized company 
or the amount of capital investetl by an individual in his own 
organization is ku)ked upon as one of the best direct evidences of 
the stainling of a concern. However, this factor alone is seldom 
considered final in any sense. 

Reputation and General Character. Practically every business 
concern in all branches of industry guards very jealously its repu¬ 
tation: local, regional, and national. The esteem and repute that 
a firm enjoys in its own locality is usually considered of para¬ 
mount importance, and f<.n‘ this reason banks, local customers, and 
competitors are often consulted regarding the reputation and 
character of any given concern. 

Methods of, and Promptness in, Meeting Obligations. After 
terms are once agreed uiH>n, it is generally considered of prime 
importance that the parties fuliill tiieir obligations in accordance 
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with their contract promises. The repeated renewal of notes, 
trade acceptances, etc., is looked upon unfavorably by the credit 
agencies. Many companies pay their bills on a cash basis, tak¬ 
ing advantage of all available discounts, and sellers of lumber 
are very often willing to accept a lower price if invoices are met 
on this basis. 

COLLECTIONS 

Lumber manufacturers, through their credit departments, guard 
their accounts very jealously and are particularly careful not to 
do business with customers who may be embarrassed in fulfilling 
their obligations. Consequently, manufacturers, particularly 
among the larger companies, have, generally speaking, had little 
trouble with collections, although in periods of depression collec¬ 
tions are always much slower than in active or boom periods when 
money is easier and borrowing rates are much lower. 

Some of the associations maintain bureaus or departments that 
look after collections for their members and have done very 
effective work, not only in collecting past-due accounts, but in 
maintaining up-to-date and accurate credit information. 

Retailers are generally considered the most responsible buy¬ 
ers of lumber. They are usually prominent members of the local 
community and have considerable investment in property and 
in their business; they therefore guard their reputations very care¬ 
fully. Retailers generally pay their bills promptly, and the loss 
by shippers, whether they are wholesalers or manufacturers, is 
exceedingly low and practically negligible in all sales to retail 
yards. A prominent manufacturer estimates that probably 75% 
of all settlements made by retailers are on a cash basis, and ad¬ 
vantage is usually taken of all trade discounts. Collections from 
contractors are very often on a cash basis. 

The retailers themselves, however, have more difficulty in secur¬ 
ing collections from their customers. It is estimated that losses 
%% to 1% among the retail yards are common, whereas the 
losses to wholesalers and manufacturers are very much less. The 
retailer, like other retailers in all lines of business, gives from 30 
to 60 days' time and encounters the same difficulties in making 
collections as are no doubt commonly met in all lines of retail 
business. 
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The credit department of tlie retail yard is often made one 
of the divisions of tlie general sales department. The credit man 
should have the point of view, the instincts, and the ability of a 
salesman. There should be the closest cooperation between the 
salesmen and the credit man, as their duties are often reciprocal 
in that the credit man can aid the salesman in effecting sales, 
whereas the salesman is in an excellent position to assist the credit 
department in keeping its records up to date and protecting the 
best interests of the company. 

The credit manager determines not only the acceptance of each 
order but also the amount of credit to be extended to each custo¬ 
mer. His position is one reqtiiring tact and diplomacy, as he must 
avoid unpleasant controversies with customers and keep them in 
a receptive frame of mind toward the salesman. 

In many of the large retail, wholesale, and manufacturing com¬ 
panies, every order before being accei^ted is sent to the credit de¬ 
partment to have stamped on its back not only the indication of 
acceptance but also the amount of credit to be extended to the 
customer in (piestion, the amount owing, and the number of un¬ 
filled orders. 

FINANCING SALES 


Because of the length of time required for delivering lumber at 
destination, large amounts of capital are tied up in unliquidated 
funds. It is generally considered good i>ractice in the industry 
to keep all available working capital as liquid as possible at all 
times. 

W hen the manufacturer sells to the wholesaler it is usually on 
the basis of sight draft fm- SO^^. The manufacturer discounts 
this draft at his bank ami in this wav obtains immediate funds. 
When the manufacturer and wludesaler sell to the retail trade 
they sell on the usual terms, that is, 2^o discount for payment 
within 10 to 20 days from date of invoice, net cash 30 to 60 days 
from date of invoice. Fre(piently the seller assigns accounts to 
banks or financial institutions which si>ecialize in this kind of 
business, and in this way the seller receives an advance of SO^o 
of the estimated net amount. Notice of assignment is always 
stamped on the invoice itself. Banks ami financial concerns fre- 
<iuently reipiire the seller to insure his accounts, which involves 
some expense. If the account is not paid when due at maturity, 
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the bank charges the seller’s account with the amount advanced. 
A good many buyers settle by trade acceptances, which have come 
into common practice to a considerable extent within recent years. 
The seller then discounts these trade acceptances and obtains 
funds with which to carry on his business. 

Retail lumbermen generally sell on the usual retail terms. The 
added expense of carrying their customers for at least a short 
period of time is included in their selling price. 

PRICES 

THEORY OF PRICES 

Fundamentally, the old economic law of supply and demand 
and the cost of production are the underlying forces determining 
the price of lumber. However, recurring periods of activity and 
depression are constantly succeeding each other, as in many other 
essential and important industries. Lumber prices rise and fall 
rapidly, even abruptly at times, and probably more so than the 
prices of other basic commodities, because there are so many com¬ 
petitive influences at work and so many different species produced 
in many scattered manufacturing centers. 

Economic forces are constantly at work to stabilize prices. 
For example, when prices are high and therefore attractive to the 
manufacturers, mills speed up production, night shifts are often 
operated, and idle mills begin sawing to take advantage of the 
rising or high prices. Sooner or later the demand is met, as a 
“flood” of lumber is dumped upon the markets; and if this activity 
is long continued, as it often is, there is an overproduction with a 
consequent fall in price and too frequently an abrupt collapse in 
price levels. Then follows a period of stagnation and low prices, 
with selling made difiicult through intense competition, and the 
usual resultant depression. This period of inactivity continues 
until the mills, after elimination of night shifts, may cease oper¬ 
ating altogether because the price levels may be below the actual 
cost of production. To make a bad situation worse, some mills 
are forced to operate even at a loss to meet current interest 
charges on bonded or other indebtedness. 

When available stocks are absorbed, both at the sawmills and 
in the retail and wholesale distributing yards, and construction 
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activity is renewed, with orders coming in more rapidly, these con¬ 
ditions are gradually reflected in rising prices, the cycle is eventu¬ 
ally completed, and a new cycle is begun. These cycles or price 
“booms” and depressions may be repeated rapidly or may occur 
over an extended period of time. There are also major and minor 
movements in the curves of advancing or receding prices. When 
the supply approaches the demand, there may be a break in 
the market and prices may fall as rapidly as they rise to the 
higher levels. With the gradual cutting of virgin forests and a 
continued demand there is likely to be a gradual rise in the curve 
of prices unless, through adequate forest management, a sufficient 
supply of stumpage is available at relatively low prices. 

The percentage of waste both in the woods and at the mill in¬ 
creases in almost direct proportion to the cheapness of lumber. 
In other words, high prices mean conservation of the raw material. 
For example, during periods of relatively high prices the differ¬ 
ences in price levels between the clear and lower grades of lumber 
is much less than in periods of low prices, during which No. 3 and 
No. 4 boards in softwoods and No. 2 and No. 3 common boards 
in hardwoods are marketed with difficulty even at prices far be¬ 
low the cost of production; in periods of high prices, the lowest 
grades are marketed and it pays lumber companies to take logs 
closer in tlie tops and to cut low stumps and use semi-defective 
logs tliat, during periods of reverse conditions, would be left as 
unusable waste in the woods. 

CONDITIONS THAT AFFECT PRICES 

Aside from the general economic laws of supply and demand, 
there are a number of other conditions that directly affect the 
prices at which lumber may be sold. The principal ones are as 
follows: 

(1) The relation of the price of a given species, which has risen 
in value, to the price of other woods which may compete with it 
or may be used as substitutes for it. For example, with the 
growing scarcity of northern white i>ine, which until about 1895 
was the most valuable and most widely used American construc¬ 
tion lumber, other si^ecies that formerly could only be sold at 
lower price levels are sold in competition with it, particularly 
southern pine, hemlock, ponderosa pine, and western (Idaho) 
white pine. 
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(2) Traffic congestion, such as embargoes and car shortages. 
These factors frequently used to cause a sharp advance for 
lumber in certain markets. They seldom occur nowadays as the 
railroads have increased their efficiency markedly in recent years. 

(3) Need of manufacturers for funds. Mills will often sacrifice 
their prices in order to secure ready cash to meet their payroll or 
their interest on notes or bonded indebtedness. 

(4) Local construction activities. There may be considerable 
building activity in southern California or in certain sections of 
the Prairie States, whereas building may be stagnant in New Eng¬ 
land or in other sections ordinarily considered active lumber 
markets. 

(5) Competitive influences as, for instance, between species 
that may be used equally well for similar purposes. Freight rates 
are often the deciding factor. In fact, freight rates frequently 
determine the limits of competition in which given species of 
lumber may indulge. 

(6) Stumpage prices, together with the cost of logging and 
manufacture. 

Competition is the great and often the deciding factor in gov¬ 
erning the prices at which certain grades and sizes of lumber may 
be sold. Some mills are willing to take smaller profits than others. 
Some will sell at a loss during depressions in order to retain the 
good will of their customers. Stocks accumulated or purchased 
by wholesalers during depressions are sometimes sold under the 
“market” in order to move them more rapidly. There are many 
and constant cross currents of competition affecting the prices of 
lumber both at the sawmills and at the consuming markets. 

UNDERCAPITALIZATION AND OVERCAPITALIZATION 

Undercapitalization has been directly responsible for consider¬ 
able demoralization and even serious losses in the economic struc¬ 
ture of the industry. Many companies starting on a small finan¬ 
cial basis have become heavily loaded with bonded indebtedness, 
heavy interest, and other overhead charges, as a result of extended 
acquisitions of stumpage and expense in manufacturing operations 
and have been forced to “break” the market in order to move 
stocks rapidly and receive cash settlements. The resulting situ¬ 
ations have been seriously embarrassing to themselves and to 
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others. On the other hand, if financially sound these companies 
could have maintained sales at regular market prices, and the 
entire industry could have been maintained in a more satisfactory 
economic condition. 

Depressions liave meant particularly heavy losses in the sala¬ 
bility of some of the lower grades, which, during periods of busi¬ 
ness reverses and lack of construction activities, can scarcely be 
moved at any figure. Low prices mean heavy waste, whereas the 
reverse means conservation of our wood supplies and more com¬ 
plete utilization. It is a peculiar fact tliat during periods of con¬ 
struction activity the price differentiation between the high and 
low grades is much less than during dull and inactive periods. 

In common witli some otlier American industries, the lumber 
industry is normally equipped to manufacture more than twice 
the possible annual consumption of lumber in both domestic and 
export markets. Many mills arc only operated on part time, and 
others are operated only in anticipation of strengthening markets. 
AX'hen the market demands become heavy many mills increase 
their jn-oduction and small mills come into existence, causing over¬ 
production and a consequent collapse in price with the usual de¬ 
pression in the industry. 

A recent Secretary of Labor remarked that the sawmills of this 
country are 1609^ overdeveloped—the installed capacity is 117,- 
500 million b.f. per annum, whereas the actual production has 
never exceeded 40,000 million b.f. This fact alone is sufficient 
proof that no lumber monopoly coidd successfully function in the 
United States, which has about 30.000 separate producing units. 


CHANGES IN USE OF SPECIES IN LARGE 

CONSUMING CENTERS 

\\dth the waning timber resources, the early sawmill operators 
moved gradually westward in order to secure adequate log sup- 
l)lies. Notably in the New England states and in the major cities 
on the Atlantic seaboard, ami also in Chicago, Cleveland, Detroit, 
and other centers of the upper Middle West, gradual changes 
took jilace in the use of lumber. Northern white pine continued 
as the leading sijccies used in the country until about 1S95. As 
the virgin northern white pine timber became exhausted, the saw¬ 
mills turned to hemlock and spruce, then to southern pine, and 
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finally to Douglas fir as dominant and outstanding species used 
in these important consuming centers. 

During the past twenty years, ponderosa pine has been distinc¬ 
tive in its rise in production and it now competes actively in all 
of the above-mentioned consuming regions with northern white 
pine, Idaho white pine, and sugar pine, wherever they are used. 
It has become the third most important species of lumber used in 
the country, being exceeded only by southern pine and Douglas fir 
in order of importance. Oregon for years has been the great 
center of ponderosa pine production, and California is the most 
important single state in its consumption, particularly for the 
large fruit and vegetable trade of that state. 

Southern pine has continued as the leading kind of lumber used 
in the United States for more than forty years. 

The table on pages 284-285 shows the principal species, items, 
and annual consumption in five leading centers of consumption 
in normal times prevailing before World War II. 

USE OF LUMBER IN DWELLINGS 

About 40% of the national lumber production is used in general 
building and construction work. This lumber goes directly from 
the sawmill into construction without further remanufacture. 
About 25% additional lumber constitutes planing mill products, 
largely dressed lumber including sash, doors, frames, and miscel¬ 
laneous mill work. 

Single-family houses constitute 73% of urban residential struc¬ 
tures. Two-family dwellings comprise 13%, and the balance of 
14% is made up of many-family and other types of dwellings. 

The American public is definitely committed to the use of 
lumber as a structural material, as is demonstrated by the fact 
that of all exterior materials used for residential structures, 
69.4% are of wood, 23.2% are of brick, 5.3% are of stucco, and 
2.1% are of other materials. 

Of all dwellings, 57.1% are of two stories, 33% are of one 
story (one-story houses occur particularly on the West Coast and 
in the South), 9.4% are three stories, and 0.5% are four stories or 
more. 

Of the single-family dwellings, 46.5% cost from $2,000 to $5,000 
each, 27.2% cost $5,000 to $10,000, 18% cost $2,000 or less each, 
and the balance are in the higher price brackets. 
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PRINCIPAL SPECIES AND SIZES CONSUMED IN SOME OF 



New York Chicago 

Chief items 

(1) 2" dimension—fir (1) Common boards— 

S.Y.P. 

(2) Common boards— (2) 2" dimension—fir 
S.Y.P. 

(3) Timbers—fir (3) Timbers—fir 

(4) Finish boards— (4) Finish boards- 

S.Y.P. S.Y.P. 

Percentage of chief species 
used 

(1) Fir 37% 

(2) S.Y.P. 30% 

(3) Soft pines 13% 

(4) Spruce 8% 

(5) Hardwood & 

raise. 12% 

(1) S.Y.P. 45% 

(2) Fir 25% 

(3) Soft pinos 10% 

(4) Spruce 4% 

(5) Hardwood & 

raise. 16% 

Percentage of all softwoods 
<lressed 

96 95 

Percentage longleaf and 
shortleaf pine 

85% shortleaf 90% shortleaf 

15% longleaf 10% longleaf 

Total annual consump¬ 
tion, million feet 

1,800 1,400 

Percentage of hardwoods 
and cypress 

10 

15 

Percentage of softwooils 

00 

85 


Fir = Douglas fir; S.Y.P. = southern yellow pine (including 4 sj>ecies). 
Soft pines = ponderosii, Idaho, northern white, and sugar pines, generalb’ 
in that onler of importance, except in Boston where northern white pine is the 
leading soft pine. Spruce — eastern and western spruces. 

Common boartls refer principally to roofers or No. 2 common boards used 
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THE PRINCIPAL LUMBER MARKETS IN NORMAL TIMES 


Boston 

St. Louis 

Los Angeles f 

(1) 2" dimension—fir 

(2) No, 1 and 2 boards— 
fir 

(3) Finish boards— 
S.Y.P. 

(4) Timbers—S.Y.P. 

(1) 2 " dimension— 

S.Y.P. 

(2) Common boards— 
S.Y.P. 

(3) Finish boards— 
S.Y.P. 

(4) Timbers—S.Y.P. 

(1) 2 " dimension—fir 

(2) No. 1 boards—fir 

(3) Finish boards—fir, 

ponderosa pine, red¬ 
wood, and Sitka 
spruce 

(4) Timbers—fir and 
some redwood 

(1) Fir 38% 

(2) Spruce 16% 

(3) S.Y.P. 15% 

(4) Soft pines 14% 

(5) Hardwood & 

misc. 17% 

(1) S.Y.P. 68% 

(2) Fir 14% 

(3) Soft pines 5% 

(4) Spruce 1 % 

(5) Hardwood <fe 

misc. 12% 

(1) Fir 70% 

(2) Ponderosa pine 20% 

(3) Redwood 5% 

(4) Sitka spruce 3% 

(5) Hardwoods— 
mahogany, gum, 
birch, magnolia, 
and cottonwood 2% 

96 

90 

97 

65% shortleaf 

35% longleaf 

96% shortleaf 

4% longleaf 

None used 

520 

615 

1,200 

10 

12 

2 

90 

88 

98 


for sheathing, subflooring and subroofing. Finish boards refer principally to 
interior finish and siding. 

t Interchangeably used with fir in some cities is western hemlock, but not in 
Los Angeles. Data furnished by R. T. Gheen. 
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Rafters. No. 1 


Roof boards. No. 2 


I 4 


Certigrade” 
shingles. No. 1 


Exterior trim, 
B and Belter 


Studs, No. 2 


Ceiling joist, No. I 


Firestops. No. 2 


Studs. No. 2 


Bridging, No. 2 


Plates, No. 2 


Sheathing, No. 2 


Building paper 
Siding 


Exterior trim, 
B and Better 


Plate or mud sill, 
posts and girders. No. 1 



Joist, No. 1 

Window trim and frame, 
fi and Better 

Firestops. No. 2 
'' Studs, No. 2 

Sub • floor. 

No. 1 or No. 2 

Bridging. No. 2 


Box • sill 


Joist. No. 1 
Foundation 


Finish flooring, 
fi and Better 

I'lduin' 115. Corner .«5ec(ion of a dwollinp:. illiistrating one of the standani 
(•on.siruclion inellunis, e-'^peoially with reference to the framing, sheathing, 
ainl .'billing gnides and sizes commonly used in huiUling construction in the 
(^‘ntral States. In some of tlie warmer sections no sheathing is used be- 
twcM'ii siding and stmls. Studs are generally southern pine, Douglas fir, or 
lii'iulock; .sheathing is southern pine or Douglas fir: ami siding is western 
red ci'dar, southern pine. Douglas fir, or sometimes northern white pine 
or redwood. About S2^«' of the resiilential structures of the nation are 
built of lumber, and OO.UI of all exterior materials in residential structures 

are of lumber. 



PER CAPITA LUMBER CONSUMPTION 



INDUSTRIAL CONSUMPTION OF LUMBER 

The principal industrial use of softwood lumber is for boxes. A 
very large number of commodities, from automobiles to fruit and 
vegetables and from machinery and other manufactured products 
to foods, are shipped in wooden containers. The next principal 
items of industrial use of softwood lumber are sash, doors, and 
mill work. The following table shows the proportionate amount 
of each form of industrial use of softwood lumber. 


Boxes 

50.5% 

Sash doors and mill work 

30.5 

Railroad-car construction 

6.2 

Caskets 

1.7 

Ship building 

1.5 

Furniture 

1.4 

Matches 

1.2 

Miscellaneous 

7.0 

Total 

100.0% 


The industrial use of hardwoods is quite different from that of 
softwoods. The principal industrial use of hardwoods is for fur¬ 
niture. The following table shows the industrial uses of hard¬ 
woods. 


Furniture 

37.2% 

Boxes 

23.9 

Motor vehicles 

6.8 

Sash doors and mill work 

6.7 

Railroad-car construction 

3.4 

Caskets 

2.1 

Miscellaneous 

19.9 


Total 


100 . 0 % 


PER CAPITA LUMBER CONSUMPTION 

This country has traditionally been a great wood-using nation 
because of the large available timber supplies and the relatively 
low cost of lumber construction. Its per capita consumption of 
lumber far exceeds that of Europe or other countries. The peak 
of per capita consumption of lumber was reached in 1904 with 
504 b.f. It has varied from about 250 to about 400 for many 
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years. The low point was reached in 1932 with 94 b.f. per capita. 
Since then, it has risen to a little over 300 b.f. The per capita 
consumption of softwoods is generally 3 to 6 times that of hard¬ 
woods. 

INTERCOASTAL AND COASTWISE WATER SHIPMENTS 

Large quantities of lumber are shipped by boat from North 
Pacific tidewater mills to California ports, principally Los Angeles 
and San Francisco, as well as to Atlantic seaboard cities. Aluch 
lumber is also shipped coastwise from south to north Atlantic 
ports. Los Angeles is the most important single port of entry for 
lumber in the world. Water-borne shipments from the North 
Pacific to the Atlantic Coast points increased rapidly after the 
opening of the Panama Canal reduced the distance to 6,000 miles.* 
In 1920, only 49 million b.f. were shipped to the Atlantic Coast, 
but the volume gradually increased until the peak of this move¬ 
ment in 1928 when 1,681 million b.f. were shipped. Thus West 
Coast lumber was able to compete successfully with that shipped 
by rail and boat from much shorter distances. The shipments 
of lumber to California were at their peak in 1923, and from 1935 
to 1938 they exceeded the shipments to the Atlantic Coast in vol¬ 
ume. In recent years, about 1 billion b.f. each per annum have 
been shipped from the North Pacific ports to the Atlantic Coast 
ports and to California. IMost of these shipments are of Douglas 
fir with smaller quantities of West Coast hemloek, Sitka spruce, 
and western red cedar. ^luch lumber is back-hauled from At¬ 
lantic i^orts by rail and, to a larger extent, by truck as far west as 
Pittsburgh and BuiTalo. 

Many million feet of lumber are shipped annually from the Gulf 
and Soutli Atlantic ports to the important and heavily populated 
consuming centers of tlie north Atlantic seaboard. This move¬ 
ment takes place largely from North and South Carolina ports 
and from Savannah and Jacksonville to such important consum¬ 
ing centers as Baltimore, Phihnlelphia, New York, Providence, 
Boston, and Portland. At one of these shipping centers (Eliza¬ 
beth City, N. C.) one company ships about 40 million b.f. per 

* In 1910, luinhor tonnage was the most important commodity shipped 
throngli the Panama Canal. Lumber tonnage was 2lCo of the total move¬ 
ment from the Paoitie to the Atlantic points. It was above the next 
comiuoihty, which was ores. 
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Figure 116. A sawmill of the AAhite Fiver Lumber Co. near Enumclaw. Washinjiton. Roth inlaml or rail mills and carco niilKs 
located at tidewater normally export considerable lumber and al'O ship by coastal an<l intercoastal facilities. 
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year. Shipments are generally made in large loads of 600,000 b.f. 
to 1 million b.f. each. The coastwise water freight rate from this 
point to New York City per thousand board feet was S3.75 plus 
$0.25 for insurance, or a total of $4.00. With Vi" dressing as in 
No. 2 common roofers (1" X 6" dressed = X ^Y/') tbe net 



Kksuhk 117. Completing the deck load on a large intercoastal steamer. 
These steamers generally carry from 3 million b.f. to 6 million b.f. each and 
have brought lumber from the North Pacific Coa.st through the Panama 
Canal to the North Atlantic seaboard at a normal transportation cost of 
from SIO to $11 per thousand board feet, as contrasted with the n^il rate 
o\(‘r a much sliorter distance across coimtiw of abo\jt $16 to S2S per thou¬ 
sand board feet. 

freight- rate was $3.00. The rail rate was $0.22 per 100 lb. \\ ith 
roofers weighing 2.000 lb. per thousand board feet, the rail rate 
would be $4.40. Thus a saving of $1.40 per thousand board feet 
was efYeeted by sending by water instead of by rail. This company 
has large distributing yards in Philadelphia, Baltimore, Elizabeth, 
N. jind Boston. These yards sell primarily to (1) retail yards, 
(2) box manufacturers, and (31 general woodworking plants. The 
class of lumber shipped is generally as follows: 

Ruufci's or No. 2 boards used for sheathing, undorfliH>ring, 

and n)of boards 25% 

I'looring, principally No. 1 hoants, No. 2 boanls, and B 
and iH'tter grades 25 

Box lumber. ]>rincipally No. 2 Imanls 60 


Total 


100 % 
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Some of the southern pine coastwise shipments are dunnage 
and bark strips. At such important trans-Atlantic shipping ports 
as New York, Boston, Philadelphia, Norfolk, and Baltimore, 
large quantities of dunnage arc used for stowing shipments in 
export cargoes. Dunnage consists of miscuts and badly warped, 
twisted, or broken pieces, and No. 3 and No. 4 boards, for which 
there is otherwise little if any sale. Black gum and other hard¬ 
woods are also used for dunnage. 

Atlantic coastwise water shipments also compete with return 
truckloads of lumber. For example, many trucks carrying vari¬ 
ous commodities from New York southward, which would other¬ 
wise return empty, carry loads of from 8,000 b.f. to 10,000 b.f. 
over hauls of from 350 to 475 miles. These trucks generally haul 
lumber for $4 to $8 per thousand board feet and have the advan¬ 
tage of loading from the lumber pile in the mill yard and delivery 
at the desired destination, thus eliminating the delivery charges 
from the boat to the buyer’s yard that arc necessary in water 
shipments. 

NATURE OF WEST COAST WATER SHIPMENTS TO ATLANTIC 
SEABOARD 

The principal items by volume of footage shipped from the 
West Coast to the Atlantic seaboard in order of importance are 
as follows: 

(1) Douglas fir dimension, largely 2" x 4" x 8", dressed ^4" 
scant. Other important dimension sizes are 2" x 4" x 12', 
2" X 4" X 16', 2" X 4" X 10', 2" X 8" X 12', 2" X 10" X 12',’ 
2" X 10" X 14', and 2" X 12" X 12'. 

(2) Douglas fir No. 2 and No. 3 boards. These are generally 
1" X 6", 1" X 8", and 1" X 10" in random lengths 8' to 20' long 
and usually shiplap dressed 2 on sides. 

(3) Douglas fir timbers, largely 6" X 6", 3" X 10", 8" X 8", 
3" X 8", and 4" x 4", all random lengths, 8' to 24' long. 

(4) Douglas fir Selects, largely 1" X 4" x 4' to 20', flat¬ 
grained and edge-grained flooring. 

(5) Douglas fir novelty siding, generally C select grade 
1" X 6" X 4' to 20'. 

(6) Cedar siding, all bevel, X 6" X 8' to 18' long, all B 
and better grade, and 100^^ vertical grain. 

(7) Miscellaneous items, principally Douglas fir plywood, and 
various sizes including West Coast hemlock and Sitka spruce. 
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Of all shipments from the West Coast, about 60% are 2" 
dimension, are roofers or No. 1 and No. 2 boards, are 

timbers, and the balance are the other items mentioned above. 


DISTRIBUTION OF DOUGLAS FIR LUMBER 


Studies of the direct distribution of Douglas fir from sawmills 
in normal times indicate that the following methods are employed 
in transportation. 


By rail 

liy water in d<jiiu‘stir trade to C'alifornia anti Atlantic 
ports 

By truck or barge d‘>cal) 

By water in foreign trade 


4(>.5' o 

38.0 
II .0 
4.5 


Total 100.0% 

Thus, at least 42.57c of the Douglas fir production is moved by 
water from the sawmills. The favorable location of many saw 
mills on tidewater makes this percentage possible. 


DISTRIBUTION OF SOUTHERN PINE LUMBER 


The distribution of southern pine by classes of trade is as 
follows: 


Retail 

(>4.1)% 

Wholesale 

20.0 

Railroad 

3.1 

Industrial 

2.1 

Total 

100.0% 


A considerable portion of sales to wholesalers ultimately went 
to retailers as well as to the railroatl and industrial trade. These 
figures are based on the outi>\it of the larger mills of the South. 
The small mills and concentration yards are more dependent upon 
wholesalers than (he larger mills. 


ANALYSIS OF SOUTHERN PINE PRODUCT 

BY TYPES OF LUMBER 

The following table shows the tlistribution of southern pine 
lumber by items. It is based upon the sales of 1,020 southern 
pine mills, aggregating about 2 billion feet. 
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Boards (including roofers) 

41.5% 

Dimension 

24.3 

Flooring 

9.1 

Timbers 

6.9 

Railroad and car material 

6.6 

Finish 

3.9 

Siding 

2.0 

Ceiling and partition 

2.7 

Decking 

1.9 

Miscellaneous 

1.1 

Total 

100.0% 


Texas is normally the principal consuming state, followed in 
order by Ohio, Illinois, Pennsylvania, Indiana, Michigan, and 

New York. 


ANALYSIS OF DOUGLAS FIR PRODUCT BY TYPES OF LUMBER 

The following table is based upon orders filled in AVest Coast 
sawmills totaling 894 million b.f. 

Dimension—generally 2" X 3" and 2" X 4", and wider in No. 1, 2, 
and 3 grades 

Timbers—generally 8" X 8" and larger; usually No. 1 construction 
grade 

Boards and shiplap—1" X 4^^ to 1" X 12"'; usually No. 1, 2, and 3 
Plank and small timbers—generally 3" X 3" to 6" X 8""; usually 
No. 1 grade 

Finish and clears—1" X 2"" to 2"" X 12"" 

Flooring—generally 1" X 3"" to I'' X 6" 

Factory or shop lumber—varying thicknesses, widths, and grades 
Ties—sawed to meet railway specifications 
Drop siding—1" X 4" to 1"" X S'' 

Framing 

Long sheathing, end lining, and decking 
CeiUng—X 4"^ and 1" X 4" 

Miscellaneous, including stepping, casing and base, tank stock, silo 
staves, turning squares, cross-arm and ladder stock, ship plank, 
and other items 

Total 100.00% 

DISTRIBUTION OF REDWOOD BY PRINCIPAL REGIONS 

About 60% of redwood is consumed within the State of Cali¬ 
fornia; the balance is shipped largely to eastern states. 


26.68% 

24.63 

11.74 

8.43 

6.40 

4.86 

4.12 

3,92 

1.89 

1.74 

1.38 

1.38 


2.83 



294 MERCHANDISING, DISTRIBUTION, AND USE 

The following table shows the average distribution for a period 
of four years. 


Northern California, above Bakersfield 38.4% 

Southern California 21.8 

West, including Arizona, Nevada, Washington, and 

Oregon 0.4 

Rocky Mountain states 0.8 

East, including Canada 33.5 

Foreign 6.1 


Total 


100 . 0 % 


DISTRIBUTION OF LUMBER FROM THE INLAND EMPIRE 

The following table shows the distribution of lumber, prin¬ 
cipally Idaho white pine and ponderosa pine, from the Inland 
Empire, the northern Rocky Mountain region including western 
Montana, northern Idaho, and northeastern Washington. 

Destination 


New England states 

3.33% 

Middle Atlantic states 

15.02 

Lake States 

14.74 

Central states 

12.25 

Prairie states 

9.13 

Southern states 

0.25 

Pacific Northwest states 

42.83 

Southern Pacific states 

0.04 

Southern Rocky Mountain states 

2.26 

Foreign (exports) 

0.15 


Total 


100 . 00 % 



CHAPTER IX 


SHIPPING AND TRAFFIC 

FREIGHT RATES 

The Interstate Commerce Commission exercises the right to 
fix and change interstate freight rates on common carriers. These 
vary with the different commodities, and for lumber and other 
forest products there is a group commodity rate determined for 
each originating point to destination. There is no direct corre¬ 
lation between distance and rate. Generally, long hauls are 
cheaper per ton mile than short hauls. 

The American railroads hauled, in one year, more than 114 
million tons of lumber, timber, etc., and the total tonnage of for¬ 
est products carried was over 172 million tons. This volume of 
traffic represented, in that year, 10.23% of the total amount of 
traffic handled by the railroads and exceeded in importance the 
tonnage of such other important commodities as animal products, 
general merchandise, and all the products of agriculture. In 
fact, it exceeded every other kind of commodity except bitumi¬ 
nous coal in total volume or tonnage. The freight receipts per 
ton were $4.03, yielding an annual revenue to the railroads of 
more than $359,000,000. The revenue per car for the entire 
country was $111.57. 

The average length of haul for carloads of lumber was 175 
miles, whereas the average length of haul for grain was 226 
miles, for hay was 139 miles, for cotton was 201 miles, for live¬ 
stock was 212 miles, and for bituminous coal was 133 miles. The 
length of haul adds directly to the cost of lumber delivered at any 
given point, and therefore lumber is consumed as near as pos¬ 
sible to the point at which it has been produced. But even with 
this obvious axiom in mind, there is an increasing average length 
of haul from the producing sawmills to the great centers of con¬ 
sumption in the northeast, the north central states, and southern 
California. 


295 
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Rail rates for lumber arc based upon weights and are ex¬ 
pressed in cents per hundred pounds. All lengths, kinds, and 
conditions of lumber, with a few exceptions, must pay the same 
rate. This method of charging is regarded in the industry as a 
very big factor in waste. Low grades of lumber, which can be 
purchasetl verv clieajily at tlie sawmills, cannot stand high freight 
rates and long hauls to market, whereas high grades or expensive 



Fuanti'. IIS. bonding a .'stonmer \vitl» lumber from rafts on the right and 
from (he dock on (lie left at a port on the (bilf of Mexico. If the forests 
are pmperlv managed and i>roteeted, tlto United States may continue to 
<l(‘\'t'lo]» a very siib.<(antial and profitable lumber export tnnle, which will 
add to (lie {'conomie wtdfare i>f tlu' .\meriean people. Steamers generally 

carry from 3 to G million b.f.. including ileck loa^ls. 


himlx'r carrying the same rate of freight can be moved to market 
to much better atlvantage. 

In ocean rates there is a sharp distinction between hea\'>’ and 
light hardwood lumber, the charge for lightweight species being 
sometimes as high as 50^'r above that for the heavier hard¬ 
woods. Water rates are based on space rather than weight and 
are expresseil in cost per thousand board feet. 

Transportation costs add very greatly to the costs of lumber 
at the consuming point. In many instances the cost of trans- 
iHirtation even exceeds the cost f.o.b. mill. 
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FREIGHT RATES 

As about 469^ of all lumber produced in the United States is 
used by farmers, the necessity for long hauls from important 
timber regions to the great sources of agricultural supplies is 
a very important factor in the economics of lumber tiansporta- 

tion. 

Water and canal rates play a very important part in the 
movement of lumber and compete actively with rail rates, par¬ 
ticularly along the Gulf, Atlantic, and Pacific coasts and near 
the Great Lakes, the Mississippi and its tributary systems, the 
New York State Barge Canal, and the many other canal and 
river systems throughout the country. For example, the inter¬ 
coastal rate via the Panama Canal from North Pacific points 
to New York City and other North Atlantic ports varied from 
$12 to $17 per thousand board feet, whereas the rail transporta¬ 
tion rate at 87^ * per hundred pounds means an expenditure, 
for the movement of Douglas fir between the same points, of 
about $24 to $30 per thousand board feet, depending on the size, 
condition, and method of dressing. Large quantities of white 
pine are transported from Minnesota and Georgian Bay to Buf¬ 
falo and the Tonawandas and are also moved to eastern Canada 
and points in the East by water. Considerable quantities of 
southern pine are moved by water from the Gulf and southern 
Atlantic points to the great consuming centers of the northern 
Atlantic ports, such as New York, Boston, Baltimore, Phila¬ 
delphia, Portland, and Providence. There is a very heavy move¬ 
ment of lumber from the northern Pacific points, including those 
mentioned above, and from Humboldt Bay in northern Cali¬ 
fornia to San Francisco Bay points and to the important markets 
of southern California. 

+ This rate was 72<f in 1936, 78^ to 1938, and 82^ from 1938 to March 
19, 1942, when it was advanced 6% to 87^. The minimum weight was 
made 50,000 lb. for box cars not over 50' long, and 60,000 lb. for longer cars 
and “open*^ cars. The railroad freight rates on lumber were changed 
by the Interstate Commerce Commission as of July 1, 1946, and again on 
January 1, 1947. For example, the rail rate in carload lots from North 
Pacific Coast mills to North Atlantic Coast points, Buffalo and eastward, 
was 82^ per 100 lb. prior to July 1, 1946. From that date the rate was 
87^, and on January 1, 1947, it was advanced to 92^. The increased cost 
of shipping rough, green Douglas fir weighing 3,300 lb., therefore, was 20^ 
per 100 lb., or S6.60 per M.b.f. between June 1946 and January 1, 1947. 
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Freight rates determine the limitations of competition to a 
very large degree. For example, southern pine from the southern 
Atlantic states can only compete in the markets as far west as 
central Ohio, because beyond this point excessive freight rates 
prevent its competing %vith lumber coming from the deep South or 
from the North. The great disparity between the rail and water 
rates in normal times from Pacific Coast producing points to the 
Atlantic ports means that only high-grade finish, flooring, 
shingles, and the more expensive grades required for prompt 
delivery can stand the high rates for rail movement. 


FREIGHT CLAIMS 

The lumber industry uses about 3 million railroad cars in a 
normal year, and complications and mistakes in the application 
of freight rates and regulations are more or less frequent. ^lis- 
takes give rise to the important subject of freight claims, which 
are of two kinds, namely (1) overcharge claims, and (2) dam¬ 
age and loss claims. 


OVERCHARGE CLAIMS 

The question of overcharge is fundamentally one of rate fixa¬ 
tion and computation therefrom. The errors that affect the 
amount of charges for shijiinents may arise from the following: 

(1) Loss of identity. Shijunents are frequently rebilled en 
route, and mistakes are made in the application of rates from 
original and rebilled points to destination. 

(2) Confusion in billed destination. Mistakes often result 
from confusion in location of a city with respect to its nearest 
‘'Key Rate C'ity.” 

(3) \\ rong dating. The date of shipment and not the delivery 
date is considered the important date when rates go up. 

(4) Substitution of larger or smaller car for order. This often 
means a charge for excess or insuffleient loading. 

(5) Switching at destination. 

(6) Incorrect classification. The consignee should check the 
abbreviations on bills ot lading, since confusion in these abbre¬ 
viations may cause collection of a rate based on a mistaken 
classification. 
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(7) Weights. Where estimated weights are in use overcharges 
often arise, because of errors in the gross weight resulting from 
weighing the lumber while coupled in trains or even while in 

motion. 

(8) Wrong tariffs, inaccurate combinations of rates, and wrong 
division of percentages among carriers. Rate clerks are unfor¬ 
tunately careless in applying tariffs. 

(9) Errors in reconsigning and transit charges. 

DAMAGE AND LOSS CLAIMS 

The carriers are responsible for proper care and protection 
of lumber from the time it is loaded to the time of delivery to 
the consignee. Damage due to defective cars supplied by the 
railroad, loss of shipment in wrecks, stray billing, or similar 
causes fall under the carrier*s responsibility. Loss in transit 
may be due to carelessness, robbery, accidents, or straying. The 
railroad always reserves the right to refuse shipments unless 
they are properly loaded or protected. 

Claims for damage or loss must be made according to the 
clause in the uniform bill of lading within 6 months after de¬ 
livery, or, if the lumber is not delivered, within 6 months after a 
reasonable time for delivery has elapsed. Suits for recovery 
must be instituted within 2 years and 1 day. Forms for pre¬ 
senting claims for damage or loss and overcharges have been 
compiled by the Interstate Commerce Commission and are in 
general use. Lumber trade associations are often of great assist¬ 
ance in obtaining settlements for overcharge, damage, and loss 
claims for their members. This work is one of the most impor¬ 
tant functions of the traffic departments of these associations. 

DEMURRAGE AND STORAGE 

Demurrage is the penalty imposed by the railroads for cars 
held by or for the consignor or consignee for the purpose of load¬ 
ing, unloading, or reconsigning, or for any other purpose. It is 
intended to discourage unnecessarily long delays in transit, or in 
loading or in unloading. 

Demurrage charges vary, but the usual free time for loading 
and unloading is 2 days. If cars are detained longer, $2.20 is 
charged for each of the first 2 days, $5.50 for the third day, $11 
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for the fourth, $16.60 for the fifth and succeeding days, plus 
tax on all rates. These rates apply to box cars in which most 
lumber is shipped. At terminals in large cities a track storage 
charge is often assessed iilso. In computing the time, free time 
commences from the first 7 a.m. after placement on delivery 
tracks or after the day on which arrival notice is sent or given 
to the consignee. 

If after a given time, which varies with the different railroads, 
the goods are not claimed or unloaded, the railroad unloads the 
car and stores the goods at the exj^ense of the consignee. If the 
goods are not claimed in one year they arc auctioned off at 
public sale to pay freight charges and the cost of unloading and 
storage. Railroad storage facilities arc generally very limited. 
Tlic average storage charge by private companies is about $10 
per car per month, but the railroad charges arc still higher, often 
as high as $50 per month. 

Demurrage is usually unavoidable, but on occasion it may be 
deliberate. In times of car shortage the consignee may delay the 
unloading of a car until he is able to load it with his own goods. 


WEIGHING SERVICE 

Carloads arc usually weighed at the point of loading. How¬ 
ever, if no scales are available weigliing is done en route at the 
first available scales. In all railway-traffic territories, a general 
weight agreement is accepted. It is based upon shippers* weights, 
which in turn are checked up and policed by various local weigh¬ 
ing associations recognized by the common carriers. 


TRANSIT SHIPMENTS 


During periods of relative inactivity or whenever the manu¬ 
facturer’s yards are overcrowded and congested or he is in urgent 
need of funds, carloads of lumber, generally made up of sizes 
iuid grades in frequent demand, are shipi>ed to the principal 
markets in the hope tliat they can be sold before they arrive. If 
they are sold at some other point, tliey can be diverted, provided 
they have not passed beyond certain diversion points en route. 

It is always necessary to make transit arrangements in ad¬ 
vance, for otherwise reconsignment charges are in effect. If the 
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car arrives at the destination given in the bill of lading and is 
rebilled to some other point, the through rate from point of 
loading to final destination is put into effect, plus the transit 
charges, if reconsignment instructions have been filed prior to 
the arrival of the car at the original billed destination. 


RECONSIGNMENT 

Reconsignment is a service extended by the carriers to 
shippers, under which goods may be forwarded to a point other 
than the original billed destination without removal of the con¬ 
tents from the cars. A through rate or combination of rates is 
charged when the bulk is not broken and no advance arrange¬ 
ments have been made such as are made for transit cars. The 
charges vary slightly with the different railroads but generally 
are about the same. On some of the principal systems a charge 
of $2.70 per car is made when the car is reconsigned before it 
reaches the diversion point. After the destination is reached, 
there is a charge of $6.30 on each car. These charges vary, how¬ 
ever, with the different systems and from time to time with the 
changes of freight rates. 

Under reconsignment or diversion regulations, the through rate 
is charged from the point of origin to the final destination with 
the following provision. If reconsignment is not made promptly, 
demurrage charges, as outlined above, are in effect. Cars for 
reconsignment are placed in storage, or “hold,” tracks. 

The primary economic effect of reconsignment occurs in the 
increase of fluidity and regularity in the movement of goods. 
There is an important elimination of waste in the handling of 
commodities between producer and consumer. Celerity of move¬ 
ment is increased, the direction of commodities to the point of 
the most active demand is facilitated, and oversupplies at con¬ 
gested centers are avoided. 

MILLING IN TRANSIT 

Milling in transit, as applied to lumber, means the stoppage of 
cars between loading point and destination so that some manu¬ 
facturing, handling, or treating process may be performed. It 
is of great advantage to wholesalers who purchase lumber in the 
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rough from small manufacturers or portable-sawmill operators 
and who wish to have stock, dressed or worked to certain specifi¬ 
cations en route to their customers. Common carriers have 
therefore permitted the unloading and reloading of cars for the 
following purposes: assorting, burnettizing, concentrating, creo- 
soting, diverting, dressing, drying, grading, inspecting, manufac¬ 
turing, milling, piling, resawing, splitting, trimming, working, 
hardening, etc. In actual practice, milling is thus done chiefly 
on cedar posts and poles and on all kinds of lumber and timbers 
that may be manufactured, dressed, or worked to given specifi¬ 
cations, or framed and treated with preservatives. Mill-run 

stock is sometimes graded en route. 

The same charges are in effect as in transit shipments, and 
demurrage charges apply. However, there is a so-called “aver¬ 
age” agreement, whereby if one day is saved in unloading the 
sliippcr is granted an extra day in which to load; that is, the 
shipper receives credit for rapid unloading, loading, etc. 


WHARFAGE 

Wharfage is a charge collected on lightering of shipments to 
and from sliipsidc. It may also refer to the use of wharves or 
docks in loading or unloading water shipments. Charges are 
generally made on the basis of ton weights, although in some 
places they are made on the basis of thousands of board feet. 
For example, in export shipments, there is generally a wharfage 
charge at such ports as Houston and New Orleans, whereas 
tlierc are no wharfage charges generally in such ports as Pensa¬ 
cola and Mobile. In New York lighterage is free; that is, the 
railways have facilities whereby cars can be lightered from the 
terminals direct to shipside or to various lighterage terminals 
throughout the harbor. It is free also in some other harbors. 

ROUTING AND TRACING 

Routing is an exceedingly important part of every shipment, 
because proper routing may save both time in reaching the 
destination and freiglit charges. If the shipper knows by what 
railroad deliverv is to be made to the consignee he may direct 
the shipment accordingly and secure proper delivery without 
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additional cost. The shipper always has the right to specify the 
route by which he wants shipment made, and carriers are made 
responsible for the routing as shown in the bill of lading. 

When a carrier fails to make delivery in accordance with 
routing instructions it remains the duty of the carrier to effect 
delivery at the terminal designated in the original routing in¬ 
structions. If any additional expense for switching or trucking 
is necessary, the additional expense must be borne by the car¬ 
rier responsible for the misrouting. 

If the shipper has not given specific routing instructions or 
there are no through routes to destination, it becomes the duty 
of the carrier to forward the shipment by the cheapest reason¬ 
able route with the lowest combination of rates. 

It is, of course, to the advantage of the carrier to keep the car 
on its line as long as possible, and many cars are routed in a 
roundabout way in order that the initial railroad may secure as 
large a share of the freight returns as possible. 

When a car has been unduly delayed or has been lost, as some¬ 
times happens, a tracer is sent out to locate it. Tracing is al¬ 
ways initiated from the point where the car was last identified. 
Some lumber companies begin to trace the cars as soon as they 
are shipped, principally in times of transportation difficulties 
and embargoes. 

Many wholesale dealers commonly trace all their shipments, 
to keep both shipper and customers advised of the location of 
every car. Principally transit cars are traced, so that the change 
in destination may be made without incurring unnecessary re¬ 
consignment charges. Some wholesalers have self-addressed post 
cards sent to junction points, with the request to the carriers 
to keep them advised of the time each car in which they are 
interested is dispatched through certain junction points. 

SWITCHING 

Switching consists of moving cars from one siding or loading 
track to another and is distinguished from transportation, which 
consists of moving cars from one city or station to another. The 
switching of a car which is loaded at one place and is to be un¬ 
loaded at another dock or wharf in the same city is known as 
terminal switching. 
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Switching is most commonly done at places where a belt line 
or terminal railroad serves a number of wharves, as for example 
at New Orleans and Mobile. Switching services are usually 
charged for at a certain rate per car, such as S3. When a car is 
loaded on the tracks of one carrier and switched to those of 
another carrier, the second carrier usually issues a bill of lading 
and pays the former for its switch service. 

Both the switching and transportation charges are collected 
from the shipper or the buyer by the carrier performing the 
service, unless the switching charge is absorbed in the trans¬ 
portation charge, when the carrier usually makes no charges 
for switching cars to or from its own line, within the switching 
limits of the station. 

If two carriers are competing for traffic between two points, 
the switching charge of one is xisually absorbed by the other 
in its transportation charge. This is of advantage to shippers 
located on the lines of both carriers, for it provides two routes 
at the same rates, and the most satisfactory one can be chosen. 


CARLOAD LOTS AND CAPACITIES 

Hardwoods are usually shipped in the rough. Carloads vary 
from about 12,000 b.f. to 10,000 b.f. for stock. AYith rough 
green oak or hickory, 8,000 b.f. to 10,000 b.f. may constitute 
a minimum carload and come within the weight requirements. 
The average ear of red gum, white oak, or other hardwoods con¬ 
tains from r2,(X)0 b.f. to 14,000 b.f. 

Softwoods vary considerably with the species. Carloads of 
rough southern pine or Douglas fir usually carry from 18,000 
b.f. to 22,000 b.f. Dressed boards, flooring, ceiling, finish, roofers, 
and similar stock may run from 22,000 b.f. to 30,000 b.f. to the 
car, depending iqion the finished sizes. Statistics of the Southern 
Pine Association show that the carloads of all kinds of rough 
and dressed stock contain, on an average, between 21,000 b.f. 
and 23,000 b.f. 

It usually flays, in order to save on freight rates, particularly 
on long hauls as from the Pacific Coast to the East or from 
Louisiana to BulTalo, to dress both shed and general yard stock. 
Even green timbers are dressetl fresh from the head saw, resulting 
in a great saving in freight. This expense partly accounts for 
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the very heavy dressing practiced on the West Coast. Heavy 
dressing is not usually done with stock in the green condition 
used for structural purposes, such as 2" X 4", 2" X 6", etc., up 
to timbers 6" X 6". ■ With flooring, which is dressed commonly 
2%2" X 2%" from 1" X 3", the saving in size and the resultant 

increased car capacity is very evident. 

With long lengths such as those commonly shipped from the 
Pacific Coast, that is, over 40', two flat cars are commonly em¬ 
ployed, the long timbers resting on a swivel arrangement, which 
takes care of curves. The freight rate is, of course, higher for 
double carloads. 

The rates for less than carload lots are, of course, prohibitive 
as far as moving lumber is concerned, and each railroad estab¬ 
lishes rates for this purpose, which are in turn approved by the 
Interstate Commerce Commission. 

Cars have been loaded even higher than 40,000 b.f., but this 
amount is exceedingly unusual. The general rule applied to 
shipments is that cars may be loaded to 10% over the capacity 
stated on the car. The maximum height on open cars is 13'. 
During World War II, with pressure exerted for heavier loading 
to save car space, shipments of dressed lumber from the West 
averaged about 35,000 b.f. 

According to the Interstate Commerce Commission regula¬ 
tions, the railroad may unload all lumber over the maximum 
weight and load it on a separate car or trailer at the shipper s 

expense. 

EMBARGOES 


Many terminal points and centers of freight activity are sub¬ 
ject from time to time to great congestion of railroad move¬ 
ment. Such important export terminals as Hew York and Hew 
Orleans, for example, are often crowded, with incoming cars in¬ 
creasing the congestion. To assist in decreasing these difficul¬ 
ties, embargoes are promulgated on certain cities or districts and 
shipment of cars to those points is forbidden until the situation 
has returned to normal or the congestion is sufficiently relieved 
to justify the withdrawal of the embargo. Embargoes, as a rule, 
give priority to certain necessary commodities, particularly per¬ 
ishable freight or, as in war times, military or government 
freight. A priority list is established, and as conditions are im- 
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proved the various commodities are allowed to enter, in the 
order in which they have been placed on such priority list. Per¬ 
mits are issued when sufficient reason for their issuance is given. 
Although exceedingly expensive to the common carriers them¬ 
selves, embargoes are the only means by which railroads can 
relieve heavy freight congestion. 

CAR SHORTAGE 
% 

In times of major movements of the grain crop, cotton, or coal, 
or whenever shipping activity is excessive, car shortages occur. 
The subject of car shortage is one of the most serious ones 
affecting the stability of the lumber business and the move¬ 
ment of cars from the mills to destinations. If the movement of 
the 3 million cars loaded annually with lumber were evenly 
distributed throughout the year, there would be little difficulty; 
however in the early spring and early fall, the movement of cars 
loaded with lumber is more active, and it is exceedingly diffi¬ 
cult at times to secure sufficient cars to keep pace with the 
orders. Both the railroads and the lumber companies advocate 
rapid loading and unloading of all cars and loading to capacity, 
in order to relieve the situation as far as possible. 

Statistics of car loadings under normal conditions show that 
for every hundred cars that are moving, either empty or loaded, 
119 arc being loaded, 119 are being unloaded, 164 are on repair 
tracks, and 680 are standing idle in yards. 

MOTOR-TRUCK VERSUS RAIL HAULS 

With the increase in efficiency of transportation by motor 
trucks, the movement of lumber by this means has made rapid 
advances, particularly about centers of lumber consumption and 
large wliolesalc yards. Not only is motor truck transportation 
much more prompt, but it is also decidedly cheaper, up to hauls 
of 100 miles. Trucks have been commonly used to haul lumber 
in the Northwest, the Metropolitan District around New York, 
the Buffalo-Tonawanda district, and the Chicago, Minneapolis, 
St. Louis, and Norfolk districts, both for retail and for whole¬ 
sale distribution of lumber. 
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In periods of rail embargoes and freight congestion the trans¬ 
portation of lumber by trucks assumes enormous proportions. 
For example, when one terminal point is embargoed, lumber is 
frequently shipped to a nearby point not under embargo and then 
moved to its destination by truck. 

Often the question of speedy delivery is even more impor¬ 
tant than the price. Many buyers prefer to give orders with 
the understanding that the lumber is to be delivered by truck 
from the large distributing yards, rather than to wait for rail 
movement directly from the mill. 


CAR STAKES 

The question of car stakes has long been a disputed one be¬ 
tween lumber shippers and the common carriers. Numerous 
complaints have been filed with the Interstate Commerce Com¬ 
mission regarding various phases of the subject, but the present 
regulations specify that shippers are entitled to an allowance 

of 200 lb. for each pair of stakes. 

Car stakes are only used in connection with flat and gondola 
cars. They are necessary to protect shipments en route to desti¬ 
nation on such cars. The common carriers refuse to accept 
shipments of lumber loaded on fiat or gondola cars unless they 
are properly protected or held in place by stakes, cross braces, etc. 


WATER TRAFFIC AND RATES 


The use of barges for transporting lumber has been much 
more common in the past than it is at the present time. They 
are still frequently employed on the Mississippi and its tribu¬ 
tary systems and along the Atlantic and Gulf coasts and to a 
limited extent on the Pacific Coast. They commonly distribute 
lumber in such large and important harbors as New York, New 
Orleans, Mobile, Chicago, Jacksonville, Seattle, Gray's Harbor, 
and Philadelphia, either from the mill to a vessel or by towing 
from the mill directly to a retail yard or industrial plant, or 
conversely from the steamer or ocean-going vessel at the point 


of destination to the retailer's or contractor's yard or factory. 
Barges commonly contain from 100,000 b.f. to 500,000 b.f., but 
in exceptional cases they carry even larger amounts. They are 
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commonly employed in the export trade for loading vessels of 
deep draught. 

Many wooden vessels constructed by the Government for war 
purposes have been converted into barges and used for the trans¬ 
portation of lumber between coastal points, and also from the 
Gulf and Atlantic ports to Cuba, Puerto Rico, the other West 


Indian Islands, and to Mexico. 

The cost of barging, including receiving lumber from ships^ 
tackles or delivering to them, and unloading on or loading from 
docks in our important harbors is usually from 50^ to $2 per 
thousand board feet. It may be still more expensive, the exact 
cost depending upon distance, sizes and kind ot lumber, number 
of hatches worked on vessel, and other loading or unloading 
factors. Demurrage rates on large barges are generally high. 

The charge of transportation by barges for longer distances 
depends upon the mileage, the cost of towage, the risks in¬ 
volved, and, above all, the handling costs. Barging is always 
covered by insurance. It is generally cheap, except in the well- 
known summer-hurricane season on the Gulf, when rates ad¬ 
vance sharply, or during war i^eriods. 

Schooners were for many years emi>loyed to transport lumber 
in coastwise trafTic, especially along the Atlantic Coast and from 
the Gulf to North Atlantic ports. Their chief advantage was in 
lower rates. However, few buyers are willing to purchase in 
schooner lots of 150,000 b.f. to 1,200,000 b.f., and this method 
of transportation can only be used to atlvantage with buyers 
having waterfront yards. Schooners require a much longer time 
to reach destination than freight cars, ami the costs of accumu¬ 
lation, storage, insurance, and lu'otection before shipment may 
be, at times, i)rohibitively large, ^^’here mills are advantageously 
located on deep water ami other conditions are favorable, they 
are profitably employed. Their use, however, has decreased 
rather than increased. They have been employed to a limited 
extent on the important coastwise traflic of the Pacific Coast. 

Steamers often oiler rates that compete successfully with rail 
rates. Gn the Gulf and the Atlantic coasts liners operate under 
regular service, especially from Galveston, New Orleans, and 
Mobile, and from Jacksonville and Savannah to the North At¬ 
lantic cities. For lots of 300,000 b.f. or more these steamers 
will make a special port of call and deviate from their regular 
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SOME REPRESENTATIVE WEIGHTS OF DOUGLAS FIR IN 

POUNDS PER THOI^SAND BOARD FEET * 


Kind of Lumber 

Dimension, plank, and small timber, 
S4S t standard 

Dimension, plank, and small timber, 
CM and SIS or S2S standard 

Dimension, S4S, }/i" off each way 

Dimension, S4S, 34" off by 3^" off in 
width 

Dimension, rough or SlE 

Boards, surfaced standard J 

Flooring 

Ceiling 

Timbers, ALS 

Timbers, rough 


Size 

Weight 

(pounds) 

Dry 

Green 

2" X 4" 

2,200 

2,500 

2" X 6" 

2,250 

2,550 

2" X 12" 

2,300 

2,600 

3" X 10" 

2,600 

2,800 

4" X 12" 

2,700 

2,900 

2" X 4" 

1 .900 

2,150 

2" X 6" 

2,050 

2,300 

2" X 12" 

2,150 

2,500 

3" X 10" 

2,450 

2,650 

4" X 12" 

2,600 

2,800 

2" X 4" 


2,750 

2" X 6" 


2,800 

2" X 8" 


2,850 

2" X 88" 


2,750 

2" X 10" 


2,750 

2" X 12" 


2,800 

2" 

2,900 

3,300 

3" and thicker 

3,100 

3,300 

1" X 3" and 4" 

2,100 

2,400 

1" X 6" and wider 

2,200 

2,500 

1" X 3" and 4" 

1,800 


1" X 6" 

1,700 


6" X 6" and 8" 


2,900 

8" X 10" and 12" 


3,000 

12" X 12" 


3,100 

6" X 6" and 8" 


3,300 

8" X 10" and 12" 


3,330 

12" X 12" 


3,300 


* From the West Coast Lumbermen’s Association. For each species and 
size, green or dry and of specified surfacing, there are standard weights estab¬ 
lished by the various manufacturers’ associations and generally accepted 
in the trade. 

t For abbreviations, see the last pages of Chapter I. 
t For off surfacing, 100 lb. less. 


SHIPPING AND TRAFFIC 


.'HO 

routes. On the Pacific Coast, steamers, both in regular and in 
“tramp” service, commonly transport lumber from Puget Sound, 
Columbia River, Gray^s Harbor, Willapa Bay, and Coos Bay 
jjoints to San Francisco, Oakland, San Pedro, San Diego, and 
otlier California jioints as well as to the Atlantic seaboard. 
Since the opening of the Panama Canal, the movement of lumber 
from the Pacific Coast to the Atlantic Coast and Gulf ports 
has increased to large jiroportions. 

During 1935 such a large volume of lumber sliipmcnts had 
been diverted from the railroads to the Intercoastal water route 
tliat the railroads reduced the then normal rate of 90^^ from the 
Pacific Northwest to North Atlantic territory, to 72^‘. Later, 
with the all-rail lumber movement, this low rate was gradually 
increased to and with tlie increase permitted, the railroad 

rate was advanced to S7(* in early 1942. During the iieriod of 
World War II intercoastal steamers were entirely requisitioned 
by the government for war purposes. 


UNDERWEIGHTS TO MILL 

In selling lumber at a delivered price (f.o.b. mill cost plus 
transportation charges) estimated weights are used as a basis of 
such delivered prices. The various lumber manufacturers’ asso¬ 
ciations, after careful study of the average weights of shipments 
of different sizes anti dressings in each species, issue estimated 
weights upon w*hich the freight is figured at the freight rate to a 
given destination. 1 hus, if dressed Douglas fir weiglis 2,400 lb. 
and the late from the mill tti New' A ork is S7^ per hundred 
inninds, the cost per tliousand board feet would be S20.SS 
(2,400 X 87(*). bince tliesc must be average weights and the 
w'eights will vary with the ditYerent seasons, when a delivered 
price is tiuoted, the expression ‘hmderweiglits to the mill” is fre- 
(luontly stijiulated in the contract. In explanation, the seller has 
<luoted a delivered price, based on tlie average or ‘‘association” 
weiglits ami, regardless of wluit the actual weight of the shipment 
may be, the delivered price will be no higher. On the other 
liand, should the actual weigiit of the shipment figure be less 
than tlie average or “association weight” such advantage ac¬ 
crues to the mill, since it is made part of the original contract. 
The fairness of this stipulation is best illustrated by pointing 
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out that during the winter months, many species will weigh more 
than during the summer months. Frequently, on rough lumber 
taken from pile a certain amount of snow or ice may remain, and 
although the railroad makes a small allowance for the addi¬ 
tional weight caused by the snow or ice, it is seldom sufficient 
to offset the actual overweight. 



CHAPTER X 


EXPORT 


GENERAL 


Tho export of lumber and other timber products has been 
of considerable importance to the American lumber industry 
iind to the economic welfare of the country for three centuries. 
The large trees cut from virgin forests were so desirable to for¬ 
eign timber buyers, for ship building and other structural pur- 
jioses, that the export of timbers, logs, planks, deals, and boards 
began in the earliest Colonial times. 

The chief centers of export have followed the great lumber- 
producing sections. AVhen white pine was the principal species 
exported, Portland, Boston, and New York were the shipping 
centers. Latei’, southern ports along the South Atlantic and tho 
(lulf coasts became the principal exporting points. They, in 
tuin, w(‘i'e followed by Pacific Coast ports. The principal export¬ 
ing points from the South are New Orleans, Savannah, Pensa¬ 
cola, Mobile, Jacksonville, and (lalveston. ?>outhern pine and 
lijirdwoods ])ass tlu'ough these jxirts. (^n the West Coast, the 
hauling ports ar(‘ Seattle. Portland, Longview, Everett, Gray’s 
Harbor, ('oos Hay, A\’illa]xi Bay, Tacoma, anil Humboldt Bay. 

Only about to 11 of the lumber production has been 
exported in recent years. The peak years were 1913 and 1927, 
when nearly 3 billion b.f. were exported and 1929 when more 
than 3 billion were exported. In 1927, 7.9% of the total lumber 
liroduced was exported; 11.2% in 1932 tbecause of the large drop 
in domestic jiroduction while exports dropped but slightly! ; 
8.0% in 1934; 4.0% in 1938; and 2.1% in 1941. 

A large portion of the lumber and timber exported are in the 
1 ‘ough condition, for two reasons: (1) import duties are imposed 

. ^ eign countries upon dressed lumber; (2) lumber 
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exports are subject to rough and frequent handling, which would 
mar the appearance of dressed lumber. 

Grades of hardwood sold in the export trade are generally the 
same as those sold in the domestic market. Numerous hard¬ 
wood exports, however, have established a market for special 
grades, which are identified by their special brands and sold 
on the basis of these marks in the same way as Scandinavian 
softwood products. 

The export grades of American softwoods are generally differ¬ 
ent from the domestic grades. Southern pine (known as pitch 
pine in the foreign trade) is exported under the Gulf Coast 
classification of the Southern Pine Association; Douglas fir and 
the other West Coast woods are graded according to export rules 
of the Pacific Lumber Inspection Bureau; eastern spruce and 
white pine are exported under long-established rules, which have 
never been formally promulgated but are generally recognized in 
the trade. 

From time to time the opinion has been expressed that our for¬ 
ests are being depleted too rapidly and that therefore this nation 
should curtail our exports. Recent surveys indicate that this 
nation has sufficient timber to supply domestic requirements and 
still export some for many years to come, provided that adequate 
fire-protection and cutting practices to assure future growth are 
maintained. 


SPECIES EXPORTED AND COUNTRIES OF DESTINATION 

The following table, which does not include logs, shows the 
trend of the principal species exported, according to the records 
of the Bureau of Foreign and Domestic Commerce. 


Thousand Board Feet 


Species 

1929 

1933 

Douglas fir 

1,450,115 

574,504 

Southern pine 

810,782 

341,924 

Oak 

Ponderosa, sugar. 

221,323 

149,717 

and white pines 

41,482 

17,358 

Ash 

37,881 

35,995 

Hemlock 

166,598 

16,313 


1935 

1937 

1938 

1941 

521,109 

559,254 

307,143 

231,479 

377,260 

357,958 

302,767 

159,335 

141,070 

174,082 

129,125 

51,011 

36,463 

51,211 

36,519 

30,878 

36,813 

44,932 

27,319 

12,871 

18,148 

5,793 

1,452 

7,461 
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The leading species exported from 1929 to 1938 was Douglas 
fir. During 1929, 25% of the Douglas fir went to Japan, 20% to 
China, and 8% to the United Kingdom; in 1938, 12.37o went to 


1929 



473.2&4 M feet 
Central America 2.57% 
South America 3.13% 
Other 1.93% 


1933 



292.875 M feet 
Central America 1.55%- 
South America 1.11 %- 
Other 1.46% 

Hardwood 


149.201 M feet 
Central America 7.2% 
South America 2.2%-^ 
Other 1.8% 


1929 



2.620.603 M feet 


Africa 

1 - 88 % 


1933 

Canada 1.56% 



1940 


Canada 6.6% 


Central 

America 

24.2% 


United 

Kingdom 

20 . 1 % 


982,240 M feet 

Australasia 2.06%-^ 
Africa 3.54% 

Softwood 


I Orient 
19.5% ! ig.3^ 

703.559 M feet 
Australasia 1.8%-' 
Africa 6.1%^ 


I'inuRK 119. Norm.'U <lc-stination,s of hardwood nnd softwood lumber c.\- 
ports for tlirec typical years prior to American participation in World 

War 11. 


China, 9.37o to .Japan, 8 . 8 % to Argentina, and 8 % to the United 
Kingdom. Argentina, Cuba, and the United Kingdom are the 
principal buyers of soutlicrn pine, taking 25%, 17%, and 10% 
respectively of all southern pine exported in 1938. Oak goes 
mostly to the United Kingdom and Canada. 
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PRINCIPAL COUNTRIES WHICH IMPORT FOREST PRODUCTS 

OF THE UNITED STATES 


(Source: Bureau of Foreign and Domestic Commerce) 


Value of Lumber, 


Value of Lumber, 


THOUSANDS OF 


thousands of 

Country 

DOLLARS 

Country 

DOLLARS 

United Kingdom 

17,065 

Australia 

1,406 

Japan 

9,341 

Cuba 

1,203 

Canada 

7,123 

Peru 

679 

Argentina 

5,063 

Spain 

486 

China 

2,312 

Honduras 

251 

Belgium 

2,155 

Panama 

217 

Italy 

1,631 

Chile 

142 

France 

1,603 




FEATURES OF PRINCIPAL FOREIGN MARKETS 

The United Kingdom, our chief market, for a long time has 
been an important buyer of southern pine timbers and deals; 
Douglas fir timbers; white oak, red gum, sap gum and yellow 
poplar boards; and hardwood logs, particularly white oak, red 
gum, black walnut, ash, yellow poplar and hickory logs. The 
important British ship-building industries require large quan¬ 
tities of merchantable yellow pine timbers in an average of 30 
cu. ft. to 35 cu. ft. Large quantities of cross ties, called sleepers 
in England, are imported from the United States, especially 
Douglas fir and redwood, and some southern pine, 5" X W" in 
8' 6" and 9' lengths. A considerable number of prime boards and 
merchantable and prime deals are shipped to Liverpool and Lon¬ 
don. Hardwoods are usually purchased in firsts and seconds or 
“prime” grade in %" and stock. Thin poplar in 

various thicknesses less than 1" is in frequent request, as are also 
wide poplar, sap gum, red gum, and, occasionally, red oak for 
coffin boards. Another feature of the English market is the de¬ 
mand for so-called wagon oak, used in car construction in sizes 
such as 6" X 12" X 16' long, and for so-called cabinet oak 3" and 
4" by 8" and wider. Both yellow pine and Douglas fir ship decking 
in 3" X 5", 4" X 5", 2%" x 5", and 4" X 4", 20' to 40' long 
with 26' lineal average are in common demand for the ship-build¬ 
ing industries near Glasgow, Belfast, and Liverpool. Some kiln- 
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dried saps, specified as “dry and bright,” are also sent to this 
market. 

Argentina takes considerable quantities of yellow pine with 
some white oak, white pine, spruce, Douglas fir, and red gum. 
Both Argentina and Uruguay take yellow pine under the River 
Plate Standard. This calls for 40% kiln-dried strips, 10% boards 
and planks, and the remainder scantlings and deals. These 
schedules are looked upon with favor by southern pine mills that 
are located advantageously with reference to shipping ports. 
Stocks for Argentina must be dry and bright, and kiln-dried saps 
are generally specified to be 80% free of knots. 

The export trade to Canada is handled in the same way as the 
domestic trade. It is an important market for our hardwoods 
and cypress. 

Japan is an important buyer of Douglas fir timbers in normal 
times, especially of so-called “Jap” squares, 12" x 12", over 24' 
long. This market also purchases a number of western red and 
Port Orford cedar bolts for flitches. These squares are hand 
sawed to meet local demands. 

Australia, on account of its limited forest resources and rapid 
growth in population, for a long time has been an important 

buyer of Douglas fir timbers and deals, and redwood boards and 
planks. 

China has developed into a very important market for Douglas 
fir timbers, deals, and boards. 

The west coast countries of South America, particularly Chile 
and Peru, arc important purchasers of Douglas fir timbers, deals, 
and boards, especially for the copper and other mines and general 
construction in those countries. 

Cuba, Puerto Rico, and the other AA est Indian islands are im¬ 
portant buyers of the lower grades of American lumber, particu¬ 
larly southern pine. Their requirements are largely boards, 
scantlings, and small timbers. The usual specification is for 
squaie edge and sound. As periods of activity and depression 
frequently succeed each other, the Cuban market is rather spas¬ 
modic. In many instances, the market will take our domestic 
grades in No. 2 common boards and in extreme cases No. 3 com¬ 
mon boards. They arc used largely for containers. 

The countries of Europe take southern pine under the Gulf 
Coast classification. The following are the usual dimensions: 
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(1" X 3", 1" X 4", 1" X 6", 1" X 8") X 10'—strips 

(1" to 2" X 8", 2" X 9", 2" X 10", 2" X 12") X 10'—boards 
and planks 

(2" X 3", 2" X 4", 2" X 5", 2" X 6", 3" X 3", 3" X 4", 3" X 
6", 4" X 4", 4" X 5", 4" X 6") X 12'—scantlings 

(3" X 9", 4" X 9") X 12'—deals 

Belgium and Holland are normally important purchasers of 
yellow pine timbers and deals of the better quality. They prefer 
a rather large cubic average in timbers. Many prime and kiln- 
* dried saps are also shipped to these countries for the better classes 
of heavy construction, as well as for flooring, furniture, doors, and 
ship-building purposes. 

Mexico, since the development of its important oil fields in the 
vicinity of Tampico, has taken large quantities of medium-grade 
southern pine timbers, deals, scantlings, and boards. The Mexi¬ 
can market takes our domestic grades. 

Germany at one time was an important purchaser of high-grade 
stock. Trade barriers and exchange controls prior to World War 
II gradually forced this country from importing American lumber. 

France is also a high-grade market, taking so-called French 
prime in southern pine boards and to some extent, prime deals 
and large cubic-average timbers. 

Spain has for a long time been an important market for south¬ 
ern pine merchantable timbers and deals. This country is essen¬ 
tially a deal market in 3" X 9", 4" X 9", and occasionally 3" X 
10", 3" X 11", 4" X 11", and 4" X 12", 12' long and up. Spain 
also purchases small quantities of kiln-dried southern pine saps 
with 90% free of knots specification; some prime boards in 
1" X 3", 1" X 4", 1%" X 4", 12' and longer; and small lots of 
both firsts and seconds and No. 1 common white oak, red gum, 
and sap gum in %", %", and %" thicknesses. 

Italy has for years been an important purchaser of southern 
pine timbers and deals. A special grade called Genoa prime ap¬ 
plies to deals and boards. “Extra prime,” the best grade, is the 
chief demand for Douglas fir. This market also purchases small 
lots of both fi.rsts and seconds and No. 1 common red gum and 
sap gum. 

Other foreign markets of less importance are South Africa, 
which purchases southern pine and Douglas fir timbers and deals; 
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Egypt, which piircliascs cross ties, red gum, yellow pine, and 
Douglas fir; Greece; Portugal; India; Brazil; Paraguay; Ura- 
guay; Venezuela; the Guianas; and the Central American 
countries. 

WORLD COMPETITION 

Tlie United States used to be an important factor in supplying 
the lumber requirements of the rest of the world. It is still the 
greatest lumber-producing and wood-using country in the world, 
but just prior to World War II it did not export so much lumber. • 
The most important exporting nations in 1928 were the United 
States, Finland, Sweden, and Canada, in that order. The order 
had shifted considerably in 1937, with Canada first, followed by 
Finland, Russia, Sweden, and the United States. During the war 
year 1939, the value of lumber exports from this country was 
about 60 million dollars. During World War II there were prac¬ 
tically no exports except for war purposes. 

Northern European countries, particularly Russia, Sweden, and 
Finland, have large quantities of surplus lumber, which enters 
prominently into the world’s lumber markets. The species ex¬ 
ported are the Swedish pine (Pinus sylvestris) and spruce {Picea 
cxelsa), known respectively as redwood and whitewood in Eng¬ 
lish markets. As a result of its tariff policy, particularly the 
Smoot-Hawley tariff, the United States has lost its position in 
the world market. The Ottawa conference in 1932 was an act in 
retaliation and raised barriers against our lumber, which we have 
been slow in overcoming. Trade agreements have done much to 
place the United States in a more favorable position for future 
trade in lumber. 

Both the pine and spruce from Scandinavia and Russia are usu¬ 
ally grown under a system of forest management, and relatively 
small trees are cut. Consequently, only small sizes of lumber are 
obtainable; practically no clear boards are sawed; and all the 
lumber has small, tight, live knots, which arc not discriminated 
against in most of Europe and South America. 

These two woods furnish the bulk of the requirements for cheap 
lumber in Euroi^e, that is, for ordinary forms of construction as 
well as for box boards, etc. For the better classes of construction 
such as ship building, railroad cars, and interior construction, 
southern pine and Douglas fir are imported from the United 
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States. Because of the lack of available hardwoods, cabinet 
woods are imported from the tropics', oak from the United States, 
Japan, and Poland; teak from India; and red gum, yellow poplar, 
ash, and a few other hardwoods from the United States. 

American lumber does not compete on even terms with the 
Scandinavian product, as it cannot be delivered in most of the 

world^s markets at a competitive price. 

In South America, Douglas fir and southern pine face their 
keenest competition from Parana pine, a native of Brazil. 


CHARACTERISTICS OF THE BUSINESS 

FOREIGN MARKETS INDEPENDENT OF DOMESTIC FLUCTUA¬ 
TIONS 

An important feature of the lumber export trade is that periods 
of activity or depression in this country are seldom reflected in 
foreign countries where American lumber is marketed. In 1933, 
when domestic production dropped to 13,961 million b.f., exports 
remained at 1% billion b.f. Consequently, in periods of domestic 
depressions, many concerns turn to those countries when the 
market for lumber is more active, and devote their attention to 
developing foreign markets under more favorable conditions than 
those prevailing at home. 

Furthermore, foreign markets are wholly independent of do¬ 
mestic labor disturbances, localized depressions, and building 
activity, all of which have an important bearing on prices secured 
for lumber in this country. 

RATES OF EXCHANGE 

Rates of exchange have a very important bearing upon the 
lumber export trade. It is obvious that unfavorable rates of ex¬ 
change will have an important effect upon the purchasing power 
of any nation. 

The rate of exchange is the price for a particular kind of foreign 
bill of exchange. It is the price of a bill drawn in the money 
unit of one country quoted in terms of the money of the second 
country. There are different rates for cable, for demand, and for 
time bills. 

Rates may vary with different time classes of exchange. Over 
a period of time, the rates for the various types of exchange rise 
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or fall together, and these movements are explained in terms of 
general factors affecting international trade and finance. The 
volume of foreign trade and international financing determine the 
supply of and demand for foreign exchange. 

CONSIGNMENTS 

The shipping to various foreign markets of quantities of unsold 
lumber, usually referred to as consignments, has been highly in¬ 
jurious to the business in the past. Many American manufac¬ 
turers and some exporters, finding it difficult to sell their product 
promptly in the domestic trade, frequently ship both small and 
large lots to foreign markets in the hope that they may be sold 
under advantageous conditions. Such transactions prove success¬ 
ful in times of prosperity. As a rule, the foreign brokers and im¬ 
porters are appraised of these shipments in advance, and they 
naturally take advantage of the situation to purchase them as 
cheaply as possible. A depression of the market for shipments 
made in the usual way results, and therefore unsettled conditions; 
artificial controls make consignment shipments inadvisable. 

After a period of dullness in foreign trade when business has 
become more active and prices have begun to rise, exporters some¬ 
times ship consignments in the hope that the rise in values will 
continue. These often “break” the market and stop normal 
development in activity. Although repeated warnings against 
this practice have been issued by associations, it is still indulged 
in by many companies and results in conditions prejudicial to 
their interests as well as to those of their competitors. 


METHODS OF CONDUCTING BUSINESS 

IN THIS COUNTRY—WEBR ACT 

Lumber exports from this country are handled almost entirely 
by exporters, who occupy the position of middlemen, or by groups 
of manufacturers or exporters organized into combinations under 
the Webb Act. This act permits groups to attempt to set or 
maintain prices in foreign markets for American lumber—a prac¬ 
tice that the Sherman Anti-Trust Act specifically prohibits in 
the domestic trade. 
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Many attempts have been made by individual manufacturers 
to trade directly with the importer or wholesale dealer in foreign 
countries, but little success has attended these efforts. These com¬ 
panies generally do not possess the specialized skills and experi¬ 
ence rquired to carry on foreign negotiations. 

Exporters are usually located at the principal exporting ports, 
such as New Orleans, Mobile, Seattle, and Portland. Exporters 
are also located in New York, San Francisco, Jacksonville, and 
Boston. These concerns have their own connections, such as 
agents or brokers, in foreign markets and have working agree¬ 
ments with various mills. With such an agreement, the exporters 
know where they can get lumber when they want it and at the 
same time the mills have a market for their products. 

Most of the exporting done by these combinations within re¬ 
cent years has been in parcel lots. The foreign buyers of large 
cargo lots seldom buy from the United States. 

ABROAD—AGENTS, BROKERS, AND IMPORTERS 

The export lumber business is handled abroad, through inter¬ 
mediaries, in much the same way as it is handled in this country. 
They may be briefly described as follows: 

(1) The Agent. Foreign agents perform a service very similar 
to that of the commission man in this country. That is, they 
operate as the agent of the exporter in this country on a commis¬ 
sion basis or for a salary in the same way that the salesman or 
commission man operates in the domestic market. The agent^s 
field of operations may be an entire country or continent or may 
be limited to one city or district. An American exporter may be 
represented by an agent in each of the principal foreign lumber¬ 
buying ports. The agent develops sales with the foreign im¬ 
porters and, after correspondence or cabling, closes the sale and 
forwards the contract, which is made out between the shipper in 
this country and the importer in the foreign port. Thus the agent 
is not a party to the contract but merely serves as the inter¬ 
mediary between the buyer and the seller. 

(2) The Broker. The broker has for a long time been a very 
important man in the export lumber trade. He has capital in¬ 
vested in the business and sells entirely in his own name. The 
buyer is unknown and unnamed to the seller and vice versa. On 
the other hand, although he buys in his own name he does not do 
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SO as a wholesaler. His profit is limited to a fixed brokerage fee. 
The transaction is consummated by him in his own name, but not 
as a principal. In other words, the broker makes brokerage or 
commission. The brokerage includes the del credere or the guar¬ 
antee of the financial responsibility of both parties. In case of a 
dispute, the broker endeavors to serve the interests of both parties 
to their mutual satisfaction. The brokerage ranges from 4% to 
5%, depending upon the trade customs in each market and also 
upon private negotiations. It is generally computed that two- 
thirds of this represents a commission of brokerage charge and 
one-third the del credere. The broker finances the business by 
permitting the seller to draw on him for 80%, 90%, or 100% of 
the invoice value, for which he receives 2%% discount, but he 
must allow a similar discount to his customer for cash payment. 
The broker frequently extends credit from 30 days to 4 months to 
the buyer. Goods are payable on arrival, and although the broker 
obtains discount for cash he charges the shipper interest on the 
amount advanced until the time of arrival, when the account is 
payable. 

(3) The Importer. The importer is the wholesale distributing 

merchant, who usually maintains a large yard at the seaboard 

with a considerable supply of stock, which he sells to the local 

consumers, that is, the shipyards, furniture factories, flooring 

manufacturers, box manufacturers, railroad shops, and other 

users of imported lumber. He buys on favorable terms, that is, 

usually on a long credit basis, through the agent or the broker. 

Generally he does not purchase in sufficiently large quantities to 

justify his buying directly from the manufacturer or shipper in 
this country. 

TERMS OF PAYMENT 

Lumber shipped to foreign markets is sold under terms that 
vary even more than those prevailing in the domestic trade. 
There are no credit-rating agencies that give the ratings of foreign 
concerns. Some of the large banks doing an international business 
can furnish information on the more important foreign firms, but 
\ cry often such information must be obtained by special investi¬ 
gation, which requires considerable time. 

In geneial, tiie following are the principal kinds of terms of 
payment: 
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(1) Shipping on Open Account. An open account is maintained 
■w,hen old established connections exist. The shipment is made 
without any instrument attached and the buyer remits periodi¬ 
cally. There are several factors which should be kept in mind; 
(1) credit condition in foreign markets, (2) exchange restrictions, 
(3) clearing agreements, and (4) import quotas. Transactions 
handled in this way mean the employment of large amounts of 
capital as the shippers’ funds are tied up over a considerable 
period of time without liquidation. 

(2) Bank Guarantee. Statements are issued by importers’ 
banks guaranteeing to the exporters payments of drafts drawn in 
accordance with certain stipulations. This method has been 
used chiefly in the smaller countries of Europe. Exchange con¬ 
trols and exchange clearing arrangements have limited its use. 

(3) Letter of Credit. A written instrument is issued by the 
buyers’ bank authorizing the seller to draw in accordance with 
certain terms, and stipulating in legal form that all such bills will 
be honored. This type of commercial credit finances the ship¬ 
ment and safeguards the credit risk for the seller. There are sev¬ 
eral classifications for letters of credit. A circular letter of credit 
is one addressed to persons in general, and, as goods are pur¬ 
chased, the cost is subtracted from the value of the letter. It 
may be revocable or irrevocable. If it contains the phases 
“good until canceled” or “unless revoked” it is revocable. That is, 
the issuing agency has the right to revoke the letter. There are 
three advantages accruing to the exporter: (1) the credit letter 
assures prompt payment; (2) if irrevocable, it guarantees the 
exporter against cancellation of the order; and (3) if it is con¬ 
firmed by a bank in the exporter’s country, he is doubly protected. 

(4) Sight and Date Draft. The seller indicates that he will 
draw either at sight, or so many days after date of draft. Sight 
drafts are desirable where the length of time consumed in ship¬ 
ping is variable. This is a very favorable method of payment. 

(5) Acceptances. For the promise of an individual business 
man, company, or corporation to pay a certain sum at a certain 
date, the issuing institution substitutes its own promise, but on 
the basis of an agreement with the former to make payment to the 
accepting institution prior to the maturity of the acceptance. A 
time draft which has been accepted is an example. Acceptances 
are classed as trade or banker. 
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DOCUMENTS 

Shipping papers may be divided into two general classifications 
by tlie nature and type of business involved: (1) those involving 
the dealings of the shipper with the carrier; and (2) those involv¬ 
ing the dealings of the carrier with the government and the general 
business. The first group, because of the interest that it has for 
the shipper and consignor, may be called shipper’s papers, and 
the second group, because of the primary concern of the carrier 
and since the papers are usually transported on board the vessel, 
may be called ship’s papers. 

Ship’s papers include the certificate of registry, shipping articles, 
manifest, log book, bill of health, charter party, and clearance 
papers. Other papers that may be carried are measurement cer¬ 
tificates, crew lists, arrival notices, application to unload, permits 
to unload, bonds, and tonnage. 

The exporter is more concerned with the shipper’s papers. 
Great care must be exercised in filling out these documents lest 
complications and difficulties arise. The number and type of 
documents required for each shipment vary with the port of 
destination. The principal documents involved in export transac¬ 
tions are the ocean bill of lading, insurance papers, draft, invoice, 
inspection certificates, specifications, and export declaration. In 
addition to these, the buyer may also require a certificate of 
origin, a consular visa, or a consular invoice or certificate. The 
export declaration is used by the Bureau of Foreign and Domestic 
Commerce to compile export statistics. 

The ocean bill of lading is probably the most important docu¬ 
ment. Time of shipment is usually determined by the date on this 
bill of lading, but of late it has frequently been decided that the 
date of the railroad bill of lading from an interior mill is the de¬ 
termining date of shipment, unless it is specifically agreed in ad¬ 
vance to be the date on the ocean bill of lading. Very often a 
separate bill of lading is required for each carload, even if a 
number of carloads constitute one shipment. It is exceedingly 
important to have clean bills of lading, that is, bills of lading 
without any marks indicating that the steamship line will suffer 
no claims for damage, breakage, discoloration, or shortage in 

count, jMany banks refuse to handle other than clean bills of 
lading. 
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In many transactions it is necessary to secure 8 to 12 copies 
of each of the documents. Banks generally require 3 original 
ocean bills of lading and original and duplicate copies of the 
draft, insurance certificates in triplicate, and other papers in 
equal amount. Copies of each of the papers in every transaction 
are usually sent to the agent, broker, or importer in the foreign 
country, and extra copies are made out for the steamship line 
and sometimes for the bank, ship broker, or other parties involved. 

Inspection certificates issued by the National Hardwood 
Lumber Association, as well as those issued by the Pacific Lumber 
Inspection Bureau and the Southern Pine Inspection Bureau, are 
generally recognized and accepted in the export lumber trade. 
Many other forms of certificates are used, but they are not so 
universally recognized and accepted. 

CODES 

It has been estimated that two-thirds of all American export 
business is transacted by cable. If cable messages are in code 
form, great economies are effected. 

Every firm doing export business registers a cable address with 
cable companies and places on its letter head the cable address 
and the name of the code used. For example, the word “Tim- 
berco,” followed by the address “London,” on a cable will cause it 
to be delivered to the proper company at the address registered 
with the cable company. 

Every word in a cablegram must be paid for, including address 
and signature. In the body of the message either plain language 
or code words may be used. There are special rates for deferred 
plain-language messages, code messages, and night letter tele¬ 
grams. 

TRAFFIC 

OCEAN RATES 

In the early days of the export trade a large proportion of the 
shipments was handled on sailing vessels. As our merchant ma¬ 
rine developed, steam and Diesel motor ships replaced them. The 
low insurance rates, quick dispatch, and regularity of service 
of steam and Diesel ships have relegated sailing vessels to coast¬ 
wise trade. 
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Ocean rates change from time to time, with the supply and de¬ 
mand for space. Among other factors influencing rates are the 
density of the cargo, its comparative cost of handling and trans¬ 
ferring, its stowability, and its liability to damage and loss. 

A tendency has been developing for exporters to ship in parcel 
lots rather than cargoes. The reason is that there are very few 
buyers who are in the market for 1 million b.f. of lumber or more 
at one time. 

CHARTERING 

When a shipper has sold a suffieient amount to justify charter¬ 
ing a vessel in which to ship his lumber, he enters into a contract, 
called a charter party, to use a vessel for a given trip or on a time 
basis. Trip charters, lasting during a stated voyage one way or 
out and back, are more common than time charters. Charter 
rates may be a certain sum per month or on an agreed price per 
cargo ton. 

Contracts usually provide for the number of days allowed for 
loading and unloading, or “lay days,” and that the charterer shall 
pay demurrage if the vessel is delayed beyond the lay days. These 
charters may be from $250 to $2,500 per day. Sundays and holi¬ 
days are excluded in computing time, and the charter party gen¬ 
erally stipulates the length of time in which the vessel may re¬ 
port. If it fails to report within this time the charter party is 
automatically canceled. 

There are numerous other provisions in every charter party, 
governing conditions of loading and handling, the relative amounts 
permitted on deck, the protection and covering of the deck load, 
and other matters; expert knowledge of shipping conditions at the 
jiorts of loading and destination and of the customary procedure 
governing the matters of this kind is required in order to write 
these provisions. 

When vessels arc plentiful, charters can very often be made at 
a figure considerably lower than parcel rates. 

INSURANCE 

The protection afforded by marine insurance is highly desirable 
because under the United States statutes and valid clauses of 
freightment, vessels and owners are not liable for any damages 
sustained from perils of the sea, although they are responsible 
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for any loss and damage caused by their negligence, fault, or 
failure to load properly. As the property is insured for the benefit 
of the consignee, he should inform the exporter of the type and 
degree of protection desired. 

Generally speaking, the conditions which govern the marine 
insurance rates are as follows: 

(1) The type, class, age, and condition of the vessel on which 
shipments are made. It is obvious that the insurance rates would 
be higher on a vessel not classed as seaworthy than on a very 
good steel steamer. 

(2) The passage under contemplation. 

(3) The time of year. During the summer-hurricane season 
from the Gulf, insurance rates are always much higher. This 
season is generally regarded as being from about July 1 to Sep¬ 
tember 30, and during this time storms are much more likely 
than at other periods of the year. 

(4) The part of vessel on which lumber is stored. Insurance 
rates are much higher on deck loads than on underdeck loads, the 
ratio being generally 3 to 1. It is also sometimes necessary to 
furnish a certificate showing that deck cargoes have been properly 
protected and lashed on board before insurance certificates can be 
issued. 

(5) The composition of the remainder of the cargo if the ship¬ 
ment is a parcel lot. 

(6) The type of lumber shipped; that is, whether it is rough 
or dressed, etc. 

(7) Whether lumber is to be taken on or discharged at more 
than one port. This consideration is generally minor, but in some, 
instances it may have an important bearing upon the rate of 
insurance. 

TRANS-SHIPMENTS 

Shippers often take advantage of combination rates to and 
from an intermediary port, thus making indirect shipments, which 
are cheaper in some instances than direct shipments. For ex¬ 
ample, it may be possible to ship cheaper from New Orleans to 
Hamburg and then to Alexandria, than directly from New Orleans 
to Alexaldria. The economic laws which govern and regulate 
traffic in the export trade often provide for similarly illogical ship¬ 
ments. Competition on the various routes, the supply of and de- 
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mand for the vessels flying under different flags, and the urgency 
of cargo make possible the trans-shipment of lumber under ad¬ 
vantageous conditions. Often there are no through sailings from 
the port from which the shipper desires to move his goods to the 
port at which he has made his sale, and so it may be necessary to 
ship the goods to some larger port such as Liverpool, Havre, or 
Antwerp and then to trans-ship them to the port of destination, 
in view of the fact that vessels are available from the large ports 
although they may not be available from the original port of the 
shipment. 

The lumber exporter, therefore, must become very familiar not 
only with the usual ocean routes taken by steamers but also with 
the possibilities of lower rates and accommodations by means of 
trans-shipment. 

The handling charges at the port of trans-shipment are always 
necessarily high, as lumber is a heavy and bulky commodity, but 
even with this consideration it is sometimes possible to profit by 
an indirect sailing. 

CLAIMS 

Claims have always been an exceedingly important and some¬ 
times disastrous aspect of the export lumber business. On a ris¬ 
ing market or during a period of activity in most foreign coun¬ 
tries claims are not frequent and are of minor importance. How¬ 
ever, on a falling market or during periods of depression claims 
aie frequently filed against the American shipper for one or more 
causes as listed below. 

The National Lumber Exporters’ Association has for some time 
maintained an expert hardwood representative in England, largely 
to handle claims cases in connection with hardwood shipments by 
members of this association. Other American lumber associations 
have considered from time to time the advisability of maintain¬ 
ing a representative in foreign markets. 

Some individuals have either permanent or temporary repre¬ 
sentatives to protect tiieir interests in several of the foreign mark¬ 
ets, chiefly to handle claims cases that may arise. 

The customs of the timber trade vary so greatly in the differ¬ 
ent countries, and in many countries differ so radically from those 
obtaining in this country, that American shippers sometimes do 
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not understand the reasons for the attitude of some of the buyers 
in foreign countries. 

Many of the claims entered against American shippers are fully 
justified; but it is nevertheless also true that many of them are 
wholly unjustified and are based upon a desire to purchase goods 
at lower prices, or to secure some rebate for a claimed defect, 
shortage in count, or some other imaginary basis of claim. Sharp 
practices are characteristic of some dealers in all nations. 

The following are the principal reasons for entering claims: 

FOR QUALITY 

Foreign buyers do not always accept our interpretations of the 
American grading rules, and there is often an insufficient meet¬ 
ing of the minds, as expressed in the terms of the contract, as to 
the exact quality, sizes, and condition of the lumber to be shipped. 
Foreign buyers are generally very strict and technical regarding 
questions of grade, grain, and size. Some defects are regarded 
as more serious in certain markets than in others. For example, 
sap stain is considered a very serious defect in the markets of 
Argentina and Spain and in several other countries, whereas in 
our domestic markets a superficial sap stain that can be removed 
in dressing is not looked i^on with disfavor for most purposes. 
Furthermore, most foreign markets are accustomed to take small, 
live, tight knots without complaint, but are very much opposed to 
the large, loose, or black knots often found in lumber from virgin 
American trees and seldom found in lumber from other parts of 
the world. 

All lumber shipped is expected to be “cut fulF' or “plump.” In 
many of the foreign markets that use the metric system, it is 
customary to measure all parts of each piece, and if there is a 
slight discrepancy on any side or end in any considerable portion 
of the shipment a serious claim is immediately entered. Buyers 
in the lumber export trade are therefore much more particular 
and exacting than they are in the domestic trade. 

FOR SHORTAGE 

It is exceedingly difficult to count the number of pieces, par¬ 
ticularly of kiln-dried saps, prime flooring strips, or lumber of 
any kind, as the lumber is loaded into the vessel from a barge or 
from the dock, because many pieces are gathered in a sling, which 
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is hoisted over the vessel’s side and through the hatchway to the 
hold. Representatives of the owners of the vessel usually en¬ 
deavor to check the count of the shipper as to number of pieces, 
but seldom if ever make an attempt to check board footage. 
The ocean bill of lading usually reads a definite number of pieces 
“said to be” a certain number of thousand feet. In other words, 
it is practically impossible for those in charge of the vessel to 
check the board footage loaded. Even if a careful count and 
measurement are made at the mill, the shipment seldom checks up 
exactly the same on arrival at destination. If the vessel receipts 
on its ocean bill of lading for a certain number of pieces, it is, of 
course, held responsible for the delivery of this number of pieces 
on arrival at port of destination. In this case any claim for 
shortage must be made against the shipping company rather than 
against the shipper. Claims for shortage are quite frequent, but 
the shipper is never given credit for an overshipment or for more 
pieces than are shown on the ocean bill of lading. 


FOR DAMAGE 


Lumber shipped in parcel lots on steamers which carry other 
cargo is very susceptible to damage, particularly if shipments of 
oils, greases, or other goods likely to discolor the lumber en route 
arc placed in close contact with the lumber or above it. As deck 
loads are susceptible to damage by water, kiln-dried stock or 
hardwoods are practically never placed on the deck. Deck loads 
are almost always made of the timbers and deals. 

If wet or green lumber is loaded into the hold of a vessel which 


IS not properly aerated or ventilated during passage, serious dam¬ 
age from mould, stain, or discoloration may result from the close 


stowing. If the vessel receipts for lumber received in good con¬ 
dition, it must, of course, deliver the same lumber in good condi¬ 
tion to the buyer. If stained or discolored lumber or pieces with 
biokcn ends arc delivered to the vessel, the operating company 

usually protects itself by inserting a clause to this effect upon 
the face of the bill of lading. 

Considerable breakage occurs from the rough handling in load¬ 
ing aiul unloading vessels. 


All claims for damage arc entered directly against the ship¬ 
ping company, unless it protects itself by noting damage on lumber 
delivered to it. Very often, however, disputes may -arise as to 
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whether the responsibility rests with the shipper or the shipping 
company, and a good knowledge of the customs and usages of 
trade is necessary in order to arbitrate or compromise these ques¬ 
tions properly. 

FOR DELAYED SHIPMENT 

The time between the date of accepting the order and the date 
of shipment may be 1 month or more than 3 months, depending 
upon the kind of lumber ordered, the urgency of shipment, whether 
lumber is air seasoned or kiln dried, and whether it is to be sawed 
before shipment. Claims entered for delayed shipment are very 
frequent, as shippers sometimes find that they are unable to secure 
a vessel within the prescribed time, or car shortage or other trafiic 
difficulties arise and prevent shipment within the stipulated period. 

In all contracts covering export shipments, clauses are inserted 
that “force majeure” shall hold. That is, the shipper is not re¬ 
sponsible for events beyond his control, such as floods and other 
acts of God, strikes, war, etc. The interpretation of these ex¬ 
ceptions is not always uniform, and many disputes arise over the 
liability and responsibility of the shipper. The matter of apprais¬ 
ing the amount of claim is often open to question, even with a real 
complaint. American shippers in the principal foreign markets, 
prefer to have their lumber handled by those fully familiar with 
our systems of manufacture, grading, and shipping as well as the 
conditions existing in the principal export markets. 


I 
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LUMBER TRADE ASSOCIATIONS 

HISTORY 

The lumber trade associations have constituted an important 
phase of the development of the lumber business for the past 30 
to 50 years. They began to assume real significance in 1890, but 
particularly since 1918 their influence on industry progress and 
stability, especially in the cultivation of public esteem of the 
industry, has been most helpful and favorable. 

The first trade associations were formed among the manufac¬ 
turers. Later, trade associations were formed among wholesalers, 
retailers, and commission men. Now there are local, state-wide, 
regional, and national associations among the retailers, whole¬ 
salers, and manufacturers. There are also lumber trade associa¬ 
tions among the w'holesalc distributing yards, commission men, 

salesmen, exporters, and others interested in specific phases of the 
business. 

The first objective among the manufacturers was to agree upon 
uniform sizes and grades. At the time of the early sawmills in 
IMaine, New York, and Pennsylvania, and for a considerable time 
in Michigan, each company gradually developed its own clientele. 
The daily output of each mill was only a few thousand board 
feet, with a maximum of perhaps 50,000 b.f. per day. There was 
little necessity for standardization of sizes and grades or for uni¬ 
formity of the product, because the mills sawed for local or re¬ 
gional outlets. Thus the desired lumber was sawed to fit specifi¬ 
cations which differed in each market or region. With the rapid 
expansion of population, particularly westward after the close 
of the Civil War; the introduction of steam as motive power for 
the circular saw; and with the development of the bandsaw, the 
lumber industry grew rapidly, especially in I^Iichigan, Wisconsin, 
and Minnesota. By 1890 it became apparent that only through 
organization could the manufacturers have the mutual advantage 
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of established uniform grades and uniform sizes. These were 
particularly desirable in the matter of thickness in both rough and 
dressed forms. This original object continues as one of the prin¬ 
cipal functions of present-day activities among the manufacturers^ 
associations. 

The original grades centered around northern white pine. These 
are still promulgated by the Northern Pine Manufacturers^ Asso¬ 
ciation of Minneapolis. These rules have served as the founda¬ 
tion for practically all lumber grading rules used in this country. 
With the enormous development of the Tonawandas, Buffalo, and 
western New York as a source of distribution, remanufacture, 
planing, and grading of northern white pine from the Lake States 
region, special Tonawanda grades for white pine developed. Still 
later, the Northeastern States developed their own grades for 
white pine. Thus within a single species there were differences due 
to changing customs and trade practices, and much confusion 
developed. As a result of more recent association efforts, manu¬ 
facturers throughout the country have a common acceptance of 
grades for each species, irrespective of size, rate of growth, de¬ 
fects, or other characteristics that may be developed in the various 
sections where the given species grows. 

An outstanding example is ponderosa pine, the most widely 
distributed commercial conifer in North America. In this species 
there is a wide range of size, rate of growth, softness, size and 
character of knots, and other defects and features. Whether 
manufactured in Arizona, South Dakota, California, or Oregon 
ponderosa pine is now produced according to uniform grades as 
published by the Western Pine Association at Portland, Oregon. 

PRINCIPAL ACTIVITIES 

The associations have contributed greatly to the increased 
knowledge of the technical properties of their product. They have 
also contributed much in the development of features involving 
lumber manufacturing, conditioning, grading, distribution, and 
use. They have been a very helpful influence in establishing 
higher ethical standards in the distribution, purchase, and sale of 
lumber. Associations have developed a finer spirit of healthy co¬ 
operation among their members, which to a large extent has dis- 



334 


LUMBER TRADE ASSOCIATIONS 


placed the intense competition and even bitter rivalry which 
marked the early days of the American lumber industry. Thus a 
finer relationship has been created within the industry, with the 
general public, and among the various state and federal govern¬ 
ment agencies. 

With the growing complexity of the lumber business, the in¬ 
creasingly intimate relations of government with all business, and 
the acceleration of interest in forest conservation, the functions of 
the manufacturers’ associations now include: 

(1) Industry representation in matters pertaining to state and 
federal governments. 

(2) Public relations, including trade promotion and adver¬ 
tising. 

(3) Provision to assure continued forest resources through for¬ 
est conservation. 

(4) Economic and statistical services. 

(5) Promotion of broader and more complete uses of lumber 
and other forest products, through: 

(a) Establishment of uniform grading rules, by standardization 
of lumber sizes and methods of manufacture and improvement of 
specifications. 

(6) Inspection service. 

(c) Promotion of small construction and home uses by supply¬ 
ing information on lumber use. 

(d) Research and engineering. 

The functions of the retail and wholesale associations have been 
largely those of working out procedures in their relationships with 
manufacturers and within their own associations. 

all associations have similar objectives such as 
the standardization of their protlucts, the dissemination of mutu¬ 
ally helpful information, protection against unfair, adverse influ¬ 
ences, and the simplification of proper trade practices to assure 
their common acceptance. Closely affiliated with these lumber 
associations are those related to associated products. For ex¬ 
ample, many in the lumber industry are also members of other 
gioups such as cross-tie associations, box and package manufac- 
tuiing and wholesalers associations, local, regional, and national 
coopei age associations, and veneer, dimension lumber, plyw’ood, 
furniture, or turpentine associations. 
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COOPERATION VERSUS COMPETITION 

For years the underlying principle of American business has 
been that competition is the life of trade. Lumber manufacturers 
and retailers who had similar interests formerly believed that a 
frank discussion of their mutual problems might be injurious to 
their business. With the broader outlook developed through asso¬ 
ciation contacts has grown a new and healthful spirit of coopera¬ 
tion with frank discussions between companies having mutual or 
similar interests and problems. The exchange of ideas and in¬ 
formation has resulted in better public relations, as well as in 
products that better meet the demands of the trade. 

Many manufacturers are interested in wholesale and retail 
phases of their business. Conversely, many retailers are directly 
interested in or actively manufacturing lumber in sawmills and 
engaged in other manufacturing enterprises. The National Hard¬ 
wood Lumber Association consists of a large number of both 
manufacturers and wholesalers of hardwood lumber. 

The lumber business being highly complex and involved, the 
various associations have helped to eliminate unfair competition 
and have reflected much credit on the industry by providing im¬ 
proved trade practices. Thus the lumber industry has been 
among the leaders of American business in improving the quality 
of its product, in standardizing grades and making them uniform, 
and in developing products that more fully meet the demands of 
the American public. 

PUBLIC RELATIONS—TRADE EXTENSION AND ADVERTISING 

Trade extension and advertising have occupied the attention 
of the leaders of the industry for many years. They have been 
regarded as a function of the various associations, particularly 
the manufacturers. The principal activities have been devoted 
to: 

(1) The correction of unfair and adverse popular prejudices ex¬ 
isting in the minds of the buying public against wood in general 
or wood for particular uses. 

(2) The development of new uses and promotable products, 
examples of which are widespread. 
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(3) Efforts to combat the introduction and increased use of 
substitute materials. 

(4) The promotion of proper and intelligent building codes and 
regulations. 

(5) The building up of undeveloped markets in foreign coun¬ 
tries. 

(6) The branding and trademarking of lumber through an 
inspection service or by proper legal means. 

(7) Group advertising. This has proved successful, particu¬ 
larly by large regional organizations interested in one or a small 
group of species. Notable examples have been western pine, 

Douglas fir, southern pine, southern cypress, California redwood’, 
and American walnut. ’ 


LUMBER MANUFACTURERS’ ASSOCIATIONS AND PRINCIPAL 

SPECIES PRODUCED BY THEM 


About 1,700 of tlie principal companies engaged in manufac¬ 
turing lumber, representing about 657c> of the total lumber pro¬ 
duction, have organized in closely related associations. To a 
large extent they support, and are affiliated with, the National 
Lumber Manufacturers’ Association, with headquarters in Wash¬ 
ington, D. C. The larger associations and the species in which 
they arc interested follow: 


American Walnut Manufacturers Association, Chicago, Illinois. Ameri- 
can walnut. 

Appalachian Hardwood Manufacturers, Inc., Cincinnati, Ohio. Ash, 
basswood, beech, birch, butternut, chestnut, cherry, elm, hick¬ 
ory, maple, yellow poplar, red oak, white oak, walnut. 

California Redwood Association, San Francisco, California. Redwood. 

Douglas Fir Plywood Association, Tacoma, Washington. Douglas fir. 

Mahogany Association, Inc., Chicago, Illinois. Mahogany. 

Maple Flooring Manufacturers Association, Chicago, Illinois. Maple, 
beech, and birch flooring. 


Northeastern Lumber Alanufacturers Association, New York, New York. 

Northern white pine, Norway pine, eastern spruce, balsam fir, 
northern hardwoods. 


Northern Hemlock & Hardwood Manufacturers Association, Oshkosh, 

Wisconsin. Hemlock, birch, maple, basswood, elm, ash, beech, 
tamarack, northern white pine. 
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Northern Pine Manufacturers Association, Minneapolis, Minnesota. 

Northern white pine, Norway pine, eastern spruce, tamarack. 

Red Cedar Shingle Bureau, Seattle, Washington. Western red cedar. 
Southern Cypress Manufacturers Association, Jacksonville, Florida, 
southern cypress. 

Southern Hardwood Producers, Inc., Memphis, Tennessee. Ash, bass¬ 
wood, beech, yellow cypress, cottonwood, elm, black gum, red 
gum, hackberry, hickory, red maple, magnolia, white oak, red 
oak, poplar, pecan, persimmon, sycamore, tupelo, willow. 

Southern Pine Association, New Orleans, Louisiana. Longleaf pine and 
shortleaf pine. 

West Coast Lumbermen’s Association, Seattle, Washington. Douglas 
fir. West Coast hemlock, Sitka spruce, western red cedar. Port 
Orford cedar. 

Western Pine Association, Portland, Oregon. Ponderosa pine, Idaho 
white pine, sugar pine, larch, Douglas fir, white fir, Engelmann 
spruce, western red cedar, incense cedar. 

The principal activities of the National Lumber Manufacturers’ 
Association are; 

(1) Economic and Statistical Services. The association col¬ 
lects and distributes data on lumber production, shipments, orders, 
and stocks on hand; investigates economic problems of timber 
ownership, including the manufacture, distribution, and use of 
lumber; and serves as a source of information on law, govern¬ 
mental relations, taxation and tariffs, and foreign trade in forest 
products. 

(2) Promotion, Research, and Technical Services. The asso¬ 
ciation promotes wood for building purposes; facilitates the proper 
and economic use of lumber and other timber products; assists 
governmental agencies in their purchases; cooperates with vari¬ 
ous wholesale and retail merchandising agencies in the sale of 
lumber; and provides technical engineering services to assist con¬ 
sumers in selecting lumber for their uses. The association staff 
also works on the standardization of grades and sizes of lumber, 
and toward better and more economic housing, whether by private 
or public agencies, 

(3) Maintenance of the Timber Engineering Company. This 
is a separate company, organized to conduct research, acquire 
patents, and encourage new methods of timber construction, as 
by the use of timber connectors and similar devices.- 
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(4) Public Relations. A broad base of interest is provided 
through the American Forest Products Industries, Inc. Its staff 
gathers and makes known to the public interesting data related to 
forest products. This organization is constantly striving to help 
the average citizen to gain a better understanding of forest prac¬ 
tices as well as of the manufacture and distribution of lumber and 
other forest products. It publishes literature describing the part 
played by forest protection and forest management in giving sta¬ 
bility and assuring continuance to the forest industries. 

(5) Forest Conservation. The association advises the lumber 
industry on current developments in forestry and conservation; 
assists in the adoption of forest conservation policies for the 
several federated associations; and through them promotes a 
broad national forest policy commensurate with the best interests 
of the industry and the public. 

(6) Governmental Relations. Association representatives 
serve as advocates, advisers, and interpreters, watching and re¬ 
porting on legislation that affects the lumber industry; present 
expert testimony at hearings held by the appropriate Congres¬ 
sional Committees; consult with governmental Departments, 
Bureaus, Boards, and Commissions; and interpret governmental 
regulations and policies to association members. 

A VERTICAL ORGANIZATION—THE NATIONAL 
HARDWOOD LUMBER ASSOCIATION 

Another outstanding lumber organization is the National Hard¬ 
wood Lumber Association of Chicago. It is international in scope, 
having a substantial membership in Canada and, before the war, 
in tiic Philippine Islands and other countries. Because its princi¬ 
pal functions are the establishment of grading standards and the 
maintenance of insj^ection service, it commands the interest of 
all branches and divisions of the hardwood trade. While its active 
membership is predominantly manufacturers, it also includes a 
large number of wholesalers and hardwood yard distributors and 
it has a substantial associate membership consisting of buyers and 
industrial users of hardwoods, who have all the se^^^ce privileges 
of active members. Although these associates do not vote at the 
annual conventions, they exercise a powerful influence in all 
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questions related to grading rules, and they are consulted by the 
rules committee whenever any important questions involving pro¬ 
posed changes in the rules are under consideration. This associa¬ 
tion may therefore be classified as a vertical organization, the 
only one of that kind in the lumber industry. 

It was organized in 1898 and is one of the oldest lumber organi¬ 
zations in the country. It has developed a very excellent reputa¬ 
tion for its inspection certificates, which are recognized interna¬ 
tionally. One of the principal activities of this organization is the 
grading and inspection of lumber shipments. The financially 
guaranteed inspection certificate of this organization is required 
and accepted by the United States Army and Navy and other pro¬ 
curement agencies of federal, state, and local government depart¬ 
ments. It is given higher credence and enjoys better standing 
than inspection certificates in many other lines of business. Many 
manufacturers of southern pine who also produce hardwoods and 
cypress are members of this organization. It has nearly 1,000 
members in its organization. 

WHOLESALE ASSOCIATIONS 

The National American Wholesale Lumber Association, with 
headquarters in New York City and a branch in Portland, 
Oregon, represents a merger of two important national wholesale 

associations effected in 1923. 

This association is accepted by many in the lumber industry 
and by various governmental agencies as the national spokesman 
for the wholesale lumber industry. Its membership comprises 
many hundreds of the leading wholesale and manufacturing firms 
in the country, although the membership is predominantly made 
up of wholesalers whose business must, according to the by-laws, 
be 100% wholesale. The association is active in its leadership 
for the more efficient distribution of lumber and other forms of 
forest products. It maintains a number of departments bearing 
upon the problems of its membership, including a credit and col¬ 
lection department, and an arbitration department for the han¬ 
dling of disputes without resorting to litigation. It makes sur¬ 
veys of the cost of conducting a wholesale lumber business (direct 
mill shipments), the results of which are available to any inter- 
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ested member of the industry, governmental agents, university 
students, etc. Its annual reports are on file in the libraries of 
many of the universities throughout the country. 

RETAIL ASSOCIATIONS 

The National Retail Lumber Dealers Association with head¬ 
quarters in Washington, D. C., was organized in 1916 and has a 
membership of some 16,000 retail lumber dealers throughout the 
nation. The retail lumber dealer is recognized as an economic 
necessity in the industry because he is more in touch with the 
ultimate consumer than any other man in the industry. The 
retailei sells not only lumber but practically all materials of con¬ 
struction, including hardware, paints, brick, cement, etc. The 
retail lumbermen are among the most stable and representative 
members of our communities. They sell lumber in lots of from a 
few boards for shelving up to truckloads of 10,000 b.f. to 15,000 
b.f., sufficient to construct a typical 2^4-story frame dwelling. 
There are estimated to be some 22,000 retail lumber yards in the 
country. This association provides a medium for the interchange 
of information and cooperates with the manufacturers and whole¬ 
salers to bring about a better understanding of the problems of 
the retail trade. 

One of the most active and progressive of the regional retail 
associations is tlie Northeastern Retail Lumber Association with 
headquarters in Rochester, New York. The secretary and man¬ 
ager of this association was awarded the national prize for asso¬ 
ciation activities and efficiency. This organization issues a 
monthly magazine and organizes an annual convention, which has 

proved to be a model for association activities in many parts of 
the country. 
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Abbreviations, 26 
Agent, foreign, 321 
Air seasoning. See Seasoning 
Ash, 150, 313 
Associations, lumber, 332 
activities of, 337 
hardwood, 338 
manufacturers^ 336 
retail, 340 
wholesale, 339 

Band mill, 39, 57, 122 
Band resaw, 104 
Band saw, 72 
Basswood, 150, 200 
Beech, 150 

Birch, 11, 150, 200, 285 
Box board, 163 
Broker, 321 

By-products utilization, 114, 161 

Cable lift, 47 
Cant flipper, 56 
Carriage, 59, 216 
Carriage buffer, 67, 218 
Carriage dog, 64 
Carriage equipment, 59 
Carriage knees, 62 
Carriage offset, 68 
Carriage rails, 65 
Carriage setworks, 68 
Carriage wheels, 68 
Cedar, 2, 11, 150 
Chartering, 326 
Check, 180 
Cherry, 150 
Chestnut, 11, 150 
Claims, export, 328 
freight, 298 
settlement of, 275 


Cocobola, 150 
Collections, 277 
Commission man, 269 
Competition, 19, 335 
worldwide, 318 
Concentration yards, 247 
Conveyor, 93, 121 
Cottonwood, 285 
Credit, 275 

Credit protection insurance, 128 
Crews, operating, 57, 129, 233 
Cross ties, 131, 245 
Custom sawing, 236 
Cutting diagrams, 89, 91, 92, 124 
Cypress, 11, 24, 145, 150 

Decay, 180 
Definitions, 23, 180 
Demurrage, 299 
Density rule, 190 
Depreciation, 128 
Diesel engine, 221 
Disposal of refuse, 121 
Distribution agencies, 264 
Dog, 60, 64 

Douglas fir, 2, 5, 8, 11, 12, 91, 92, 
150, 195, 199, 252, 291, 309, 313 
Drying, by kiln, 136, 146 
methods of, 138 
periods, 150 

Dwellings, lumber for, 283, 286 

Ebony, 150 
Economic features, 4 
Economic system, contributions to, 
20 

Edger, 97 
Elm, 150 
Embargoes, 305 
Employment, 14 
341 
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Exchange rates, 319 

Export, 312 

Export documents, 324 

Feed works, 67 
Filing, saw, 82 
Financing sales, 278 
Fir, 8, 150, 284. See also Douglas 
fir 

Fire insurance, 126 
Foreign markets, 315 
Forest areas, U. S., 10 
products of, 18 
Forestry, sawmills and, 249 
Freight car, capacities of, 304 
car stakes, 307 
loading of, 273 
lots, 304 
shortage, 306 
switching of, 303 
Freight rates, 295 

Gang saw, 79 
Grade marking. 191 
Grade names, 186 
Grade output, 198 
Grade specifications, 193 
Grades. 177, 187. 239 
Grain, 180 
Green chain, 116 
Green sorting dock, 116 
Gum, 11, 150. 285 

Hardwood, dimension, 258 
export of, 314 
grades of. 195 
Hardwood association, 338 
Head blocks. 62 
Head saw, 66, 72 
Hemlock, 2, 8, 11. 150, 313 
Hickor>', 150 
Ilistorv’. 1 
Hog. 110 

Horizontal band resaw, 105 

Importer, 321 
Industry, lumber for. 287 
Inspection, 177, 201 


Inspection certificates, 202 
Insurance, 125, 326 
credit protection, 128 
fire, 126 
liability, 128 
marine, 326 

use and occupancy, 128 
workmen’s compensation, 127 
Invoice, 273 

Jackladder, 44 

Kicker. 49 
Kiln, 151 

Kiln drying. Sec Drying 
Knot. 181 

Larch, 11 
Left-hand mill, 51 
Liability insurance, 128 
Log carriage, 59 
Log conveyor, 45 
Log deck, 48, 50 
Log jack. 44 
Log loader, 51 
Log pond, 41 

Log-stop-and-loader, 51, 56 
Log storage, 40, 137 
Log tunier, 55 
Log washer, 47 
Lumber, classification of, 23 
conditioning of, 136 
consumption of, 261, 287 
definitions, 23, 180 
distribution of, 260 
agencies for, 264 
by species, 292 
in yard, 118 
financing of siiles, 278 
interest on investment^:, 129 
piling of. 143. 237 
principal markets, 284 
sizes, 251, 284 
storage, 299 
use of, 260. 283 
weights, 309 

Lumber associations, 332 
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Lumber companies, organization 
charts, 230 

Lumber manufacture, 29 
business methods, 320 
characteristics, 180, 319 
trends in, 132 
Lumber mill. See Sawmill 
Lumber production, areas, 12 
crews in relation to, 129 
important species, 10 
man-hours required, 15 
Lumber remanufacture, 157 
Lumber terms, 26 

Magnolia, 150, 285 
Mahogany, 150, 285 
Manufacturer, 265 
Manufacturers^ associations, 330 
Maple, 11, 150, 200 
Marine insurance, 326 
Markets, foreign, 315 
Merchandising, 241, 260 
Mill. See Sawmill 
Milling in transit, 301 
Moisture content, 191 

National Forests, 12 
National Hardwood Lumber Associ¬ 
ation, 338 
Nigger, 55, 58 

Oak, 8, 11, 89, 150, 256, 313 
Ocean rates, 325 
Ofl&ce practice, 271 
orders, 271 
Overhead, 234 

Payment, terms of, 274, 322 
Pine, 2, 8, 11, 12, 21, 33, 150, 187, 
284, 313. See also Ponderosa 
pine. Southern pine 
Pitch, 182 

Planing, 72, 159, 168, 170 
Pocket, 182 

Ponderosa pine, 5, 8, 11, 12, 17, 90, 
150, 187, 285, 313 
Poplar, 11, 150 
Portable band mill, 122 
Power, 112, 175, 218, 225 


Prices, 251, 279 
controls of, 19 
relationships, 251 
Public relations, 335 

Quarter sawing, 89 

Rates of exchange, 319 
Rates of freight, 295 
Reconsignment, 301 
Redwood, 2, 11, 150, 198, 201, 285, 
293 

Refuse disposal, 121 
Remanufacture, 157 
Resaw, 104, 258 
Retail associations, 340 
Retail distribution, 270 
Retailer, 270 
Right-hand mill, 51 
Rolls, 93 
Rosewood, 150 
Routing, 302 

Sap stain, 153 
Sash gang saw, 79 
Saw, band, 72 
circular, 69 
cut-ofif, 52 
drag, 54 
filing of, 82 
gang, 79 
head, 66 

in small sawmills, 221 
speeds of, 85, 221 
teeth of, 222 

Sawdust carriers and blowers, 246 
Sawing, costs of, 87 
custom, 236 
methods of, 85 
variation in, 183 
Sawmill, costs of, 227 
layout, 210 
location of, 34, 210 
overhead, 234 
sizes of, 13 
small, 205 

small, medium, large, 227 
Saw-timber resources, 8, 10 
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Tracing, 302 

Trade associations, 332 

Traffic, 295 

water, 307, 325 
Transfer chains, 93 
Transit shipments, 300 
Transportation, 242 
Trimmer, 100 
Truck, lift, 119, 148 
transportation by, 306 
Tupelo, 11, 150 
Twin band resaw, 107 


Scandinavian gang saw, 79 
Seasoning, 136, 237 
injuries during, 141 
Setworks, 68, 217 
Shake, 182 

Sharpening. See Filing 
Shipments, 272, 288, 307 
Shipping, 295 
cable codes, 325 
chartering, 326 
documents in, 324 
Side-cut lumber, 131 
Sizes, 251, 284 
Slasher, 108 

Social system, contributions to, 20 
Softwood, export of, 314 
grades of, 180 
patterns for, 257 

Southern pine, 2, 6, 8, 11, 32, 89, 
150, 197, 199, 253, 292, 313, 316 
Species, associations of producers, 
336 

changes in use of, 282 
export of, 313 
distribution of, 292 
market consumption by, 284-285 
principal, 284 
production of, 10 
Spruce, 2, 9, 11, 150, 284 
Stain, definition, 182 
prevention of, 153, 239 
Stickers, 145 
Storage, 299 
Stiimpage values, 16 
Synonyms, 26 


TJnder^veights, 310 

Use and occupancy insurance, 128 

Utilization of by-products, 114, 161 


Walnut, 148, 150 
Wane, 183 
Warp, 183 

Water shipments, 288, 307 
Webb Act, 320 
Weighing service, 300 
Wharfage, 302 
White specked heart, 184 
Wholesale associations, 339 
Wholesaler, 266 
Wood construction, 7 
Workmen’s compensation insurance, 
127 

Worm hole, 184 


Vertical band resaw, 105 
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